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ABSTRACT 
F. MIKE ETIENNE:  Urban Growth and Segregation in the Roanoke, Virginia, Metropolis:   
The Effects of Low-Density Development on Low-Income Populations and Racial Minorities 
 
(Under the direction of Professor John V. Moeser) 
 
This dissertation examines urban growth patterns in the Roanoke, Virginia, metropolis.  It 
draws on the literature of contemporary human ecology and social area analysis to examine the 
effects of low-density development on low-income populations and racial minorities.  The 
continuous spread of residential development beyond the boundaries of the central city and older 
suburbs into more distant, once rural areas is segregating the metropolitan area by race and 
income.  
Since the prominence of the so-called “Chicago School” of urban sociology (1913-1940), 
contemporary urban sociologists have outlined theories and methods to examine how American 
urban areas have changed and why.  This dissertation is not about urban problems and solutions.  
It is about familiarizing readers with the theories of human ecology and social area analysis and 
their utility for explaining contemporary urban spatial patterns.  If we are to get better and more 
equitable metropolitan areas, we must find out what really creates our urban areas, physically, 
economically, and socially.  We must reach a deeper understanding of the forces and processes 
that have shaped them.  Finally, we must understand the social consequences to urban life, 
relative to concentration of poverty and racial minorities in central cities.  Toward that end, this 
study uses the statistical techniques called Social Area Analysis and Factorial Ecology to 
examine and describe the social-spatial patterns of the Roanoke, Virginia, metropolis, focusing 
on poverty and race.  Specifically, the study uses 1980, 1990 and 2000 census data and the U.S. 
Geologic Survey of Land Use Cover to compute the factor analysis, construct the Socio-
 xii
Economic Status (SES) index, rank the metropolis’ census tracts based on the SES factors and 
develop the ecological growth model for the Roanoke metropolis.  The analyses of the SES areas 
reveal that the metropolis’ growth model is a combination of Ernest Burgess’ concentric zone 
theory and Harris and Ullman’s multiple nuclei model.  Ultimately, the significance of this study 
lies not in the creation of an alternative theory of urban spatial patterns, but as an opportunity to 
amend more traditional approaches of human ecology so as to include racial segregation and 
income polarization as influences on metropolitan spatial patterns, and to produce a more 
integrated and accurate theoretical framework.   
This dissertation is organized as follows:  Chapter 1 provides a brief introduction to the 
study.  In Chapter 2, relevant literature regarding urban spatial patterns and contemporary human 
ecology is reviewed.  Chapter 3 provides a thorough explanation of the research methodology.  
In Chapter 4, the results of the social area analysis and factor analysis are presented.  GIS maps 
are also used to show the SES areas or multiple spatial patterns in the metropolis, especially the 
areas of concentrated poverty and race.  In Chapter 5, the evolution of the metropolis’ growth 
pattern is reviewed, and a contemporary ecological growth model is developed for the Roanoke 
metropolis.  This model is then compared against the traditional human ecology growth models, 
including concentric zone theory, sector model theory and multiple nuclei theory.  Chapter 6 
concludes with a brief discussion of the consequences of the metropolis’ growth pattern and the 
utility of the human ecological perspective for explaining contemporary urban spatial patterns, 
and suggestions for further research.  
 
 
 1
CHAPTER I:     INTRODUCTION 
 
 
PURPOSE OF STUDY 
This dissertation examines urban growth patterns in the Roanoke, Virginia, metropolis.  It 
draws on the literature of contemporary human ecology and social area analysis to examine the 
effects of low-density development on low-income populations and racial minorities.  The 
continuous spread of residential development beyond the boundaries of the central city and older 
suburbs into more distant, once rural areas is segregating the metropolitan area by race and 
income.  
Since the prominence of the so-called “Chicago School” of urban sociology (1913-1940), 
contemporary urban sociologists have outlined theories and methods to examine how American 
urban areas have changed and why.  This dissertation is not about urban problems and solutions.  
It is about familiarizing readers with the theories of human ecology and social area analysis and 
their utility for explaining contemporary urban spatial patterns.  If we are to get better and more 
equitable metropolitan areas, we must find out what really creates our urban areas, physically, 
economically and socially.  We must reach a deeper understanding of the forces and processes 
that have shaped them.  Finally, we must understand the social consequences to urban life, 
relative to concentration of poverty and racial minorities in central cities.  Knowing the causes 
and effects of the urban outcomes we do not like, and then working to change the conditions that 
lead to them—that is our task as social scientists and citizens (Abu-Lughod, 1991).  Therefore, 
this dissertation raises three fundamental questions that need to be answered.   
 How does the theory of human ecology explain contemporary urban spatial patterns, and 
how does it view racial and income segregation as influences of metropolitan growth?   
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 How is the Roanoke, Virginia, metropolis growing, and how does low-density 
development in the outer suburbs and racial and income segregation affect its growth 
patterns?    
 What is the growth model for the Roanoke metropolis, and how does it compare with the 
traditional human ecology growth models?   
 
THE HUMAN ECOLOGICAL APPROACH 
The human ecological approach to the study of urban spatial patterns has received 
considerable attention from social scientists and policymakers since it was developed in 1916 by 
Robert Ezra Park, a University of Chicago sociology professor.  The contemporary version of the 
theory of Human Ecology—the study of the relationship between man and his environment and 
man within his environment (Hawley, 1950)—is largely based on a market-driven perspective 
that focuses on the natural aspects of contemporary growth patterns as urban development moves 
beyond the boundaries of the industrial city and beyond industrial era definitions of urbanism 
(see Hawley, 1950, 1981, and 1986; Duncan, 1961; Schnore, 1963; Schnore and Winsborough, 
1972; Berry and Kasarda, 1977; Guest and Nelson, 1978; among others).  The theory emphasizes 
the impact of transportation and communication technologies in the spatial expansion of 
urbanism during the 20th century.  Human Ecology does not view the political context, racial and 
income inequity as potential influences of suburbanization and metropolitan spatial patterns. 
Rather, suburbanization, political inequality, racial and class segregation are seen as a result of a 
natural and impersonal process of economic competition for space in a technologically-driven 
free-market society.  This dissertation argues that, in its current form, the theory of human 
ecology is inadequate to fully explain contemporary urban spatial patterns because it ignores the 
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importance of racial and social segregation as influences on metropolitan growth.  The study 
uses the Roanoke, Virginia, metropolis as a case study.  
This dissertation uses the descriptive statistical technique called Social Area 
Analysis/Factorial Ecology (a subset of human ecology) to examine the multiple spatial patterns 
of the Roanoke metropolis.  The term social area analysis applies to that mode of analysis 
originally outlined by Eshref Shevky, Marilyn Williams, and Wendell Bell in their studies of Los 
Angeles and San Francisco (1949, 1953, and 1955).  Social area analysis/factorial ecology is 
based on the understanding that there are certain key variables that are sociologically significant 
in setting certain residential areas apart from others.  According to Shevky and Bell (1955), this 
method of urban analysis uses U.S. Census Tract data to classify areas within a city or 
metropolitan area based on three measurable dimensions: one reflecting the average socio-
economic status of households in the area (economic status); a second reflecting family life and 
structure (family status); and the third reflecting the area’s racial and ethnic makeup (ethnic 
status).  Using the computer-assisted technique called factor analysis, the multiple social and 
economic features of urban populations are analyzed and classified into socio-economic status 
(SES) areas based on their scores on the indexes and are then mapped, using Geographic 
Information System (GIS) software.  After the census tracts have been classified into SES areas, 
a growth model hypothesis is developed for the metropolitan area.  A sampling of recent 
contemporary empirical studies have found that knowing how one area differs from another with 
regard to socio-economic status can help identify the metropolis’ spatial patterns and predict 
many other features in those settings.  Studies using social area analysis and factorial ecology 
have provided a great deal of information on social class and household patterns in cities. 
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AIMS OF STUDY 
This dissertation aims to achieve the following:  
1. Establish a historical and analytical understanding of metropolitan spatial patterns based 
on a thorough review of human ecology literature.  It examines the ecological perspective 
on suburbanization, sprawl, the role of government, private institutions and concentrated 
poverty and racial minorities in shaping urban growth patterns.   
2. Use social area analysis and factorial ecology to describe the patterns of growth in the 
Roanoke, Virginia, metropolis, focusing on poverty and race.  Specifically, the 
dissertation contains an exposition of conventional census tract data analysis to compute 
the factor analysis, construct the Socio-Economic Status (SES) index, and rank the 
metropolis’ census tracts based on the SES factors. 
3. Present the metropolis’ growth pattern and its effect on quality of life, focusing on the 
impact of low-density development on racial and income inequality.  Understanding the 
role of race and class in shaping the urban residential mosaic is vital to the formulation of 
future urban policies.  
4. Develop an ecological growth model for the Roanoke metropolis, and compare it against 
traditional human ecology growth models, including Ernest Burgess’ “Concentric Zone” 
model, Homer Hoyt’s “Sector” model, and Harris and Ullman’s “Multiple Nuclei” 
model.    
5. Conclude with a brief discussion of the consequences of the metropolis’ growth pattern, 
and the utility of the ecological perspective for explaining contemporary urban spatial 
patterns.  
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NEED FOR STUDY 
The need for this case study arises from the absence of research on how the spatial 
pattern of low-density development in the suburbs is affecting low-income populations and racial 
minorities in the central cities and older suburbs in the Commonwealth of Virginia’s 
metropolitan areas.  There is a significant amount of research that analyzes how contemporary 
urban spatial patterns are negatively affecting the natural environment and quality of life.  
However, there is limited research on how and why these patterns developed, and on the people 
that are being left behind in Virginia’s metropolitan growth machine.  This dissertation addresses 
this issue.  
The selection of the Roanoke, Virginia, metropolis for this case study is appropriate for 
several reasons:  The first is the lack of research on how low-density development in the 
Roanoke metropolis’ periphery is affecting low-income populations and racial minorities in the 
City of Roanoke and its older suburbs.  The second factor is that the metropolis contains some of 
the major characteristics that make it a prime candidate for a case study:  low-density 
development in the outer rings, and concentration of poverty and racial segregation in the inner-
city.        
 
SYNOPSIS OF CASE STUDY AREA 
According to the 2000 Census, the Roanoke Metropolitan Statistical Area encompasses 
851 square miles and consists of the cities of Roanoke and Salem, and the counties of Roanoke 
and Botetourt (see Map 1).  It is located midway between New York City and Atlanta on 
Interstate 81,  about 170 miles west of the state capitol, Richmond, and 40 miles north of 
Virginia Tech University.  The MSA’s 2003 population stands at 236,800 residents. 
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Map 1:  Geographic Location of Case Study Area 
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Socio-Economic Characteristics of the Roanoke, Virginia, Metropolis 
 
A survey of the Roanoke Metropolitan Statistical Area between 1980 and 2000 reveals the following: 
 
 
 While the state and national population 
grew significantly between 1980 and 2000, 
the MSA’s population did not grow very 
much.  The MSA’s population increased by 
only 5.7 percent over the last 30 years, while 
the state grew by 14.4 percent and the nation 
by 13.2 percent.  The Roanoke MSA is 
considered a slow-growth area. 
 
 Population is declining in the City of 
Roanoke.  While the MSA as a whole grew 
by 5.7 percent between 1980 and 2000, the 
population of the City of Roanoke decreased 
by 1.5 percent.  Roanoke was the only 
jurisdiction in the MSA that lost population 
during that time period.   
 
 The MSA is divided by income as the poor 
tend to live in the City of Roanoke, while 
the higher-income residents are located in 
the outer suburbs.  In 2000, Roanoke was 
home to 84 percent of the MSA’s poor 
people with 40 percent of the area’s 
population.  Roanoke County had 5.5 
percent of the region’s poor, but 32 percent 
of the area’s total population. Botetourt 
County had 6.5 percent of the area’s poor 
but 12 percent of the area’s total population. 
 
 The MSA is divided by race as the outer 
suburbs and exurbs are overwhelmingly 
white, while the City of Roanoke has a 
high concentration of African-Americans.  
The metropolis’ overall population is 84 
percent white, with 13 percent black and the 
remaining 2.3 percent other.  However, the 
city had 40 percent of the area’s population, 
but had 85.4 percent of the MSA’s minority 
population. 
 
 
 Income in the City of Roanoke is lagging 
behind the rest of the MSA.  In 2000, 
Roanoke’s median family income was $30,719, 
well below the area’s median of $39,288.  The 
city’s per capita income also lags behind the 
MSA at $18,468, well below the area’s average 
of $21,248. The median family and per capita 
incomes of Botetourt and Roanoke Counties 
and City of Salem are higher than the City of 
Roanoke. 
 
 The City of Roanoke’s share of metropolitan 
jobs continues to decline.  In 2002, more than 
50 percent or 87,164 of the metropolitan area’s 
159,393 jobs were located in the suburbs. 
Many new jobs are being created in fast-
growing industries like retail, medical and 
high-tech, which have resulted in new wealth 
for the suburbs, but not for the city. 
 
 Most of the MSA’s renters, vacant houses, 
and affordable housing are found in the City 
of Roanoke.  Roanoke has the lowest 
percentage of homeowners in the metropolitan 
area at 56 percent, compared to 88 percent in 
Botetourt and 77 percent in Roanoke County.  
Also, 54 percent of the area’s vacant housing 
units are located in the city; and virtually all of 
the public housing and Section 8 subsidized 
housing units (3,000) are found in Roanoke. 
 
 The region’s housing stock continues to 
increase, but is overwhelmingly composed of 
low-density, single-family homes in the outer 
suburbs.  The MSA’s housing stock increased 
by 8.7 percent between 1990 and 2000, most of 
which were low-density developments in the 
outer rings.  The total number of housing units 
in each jurisdiction increased during that time 
period; however, the housing production in the 
suburbs continued to outpace the city. 
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SIGNIFICANCE OF STUDY 
The significance of this study lies not in the creation of an alternative theory of urban 
spatial patterns, but as an opportunity to amend the more traditional approaches of human 
ecology so as to include racial segregation and income polarization as influences on metropolitan 
spatial patterns, and to produce a more integrated and accurate theoretical framework.  In its 
current form, the contemporary human ecology model downplays the social-political aspects of 
metropolitan growth.  In particular, the theory does not seriously address the causes and effects 
of class and racial segregation on the spatial patterns of metropolitan areas.  Moreover, it ignores 
the impact of political institutions and local business elites who administer and regulate society 
on the spatial development of metropolitan areas.   
In addition, this study will be relevant to Roanoke policymakers and business elites who 
are trying to understand why the Roanoke metropolis is growing the way it is.  To date, there are 
no published or unpublished works that address the causes and effects of class and racial 
segregation on the Roanoke metropolis’ growth pattern.  However, in her book “Root Shock: 
How Tearing Up Neighborhoods Hurts America, and What We Can Do About It,” Dr. Mindy 
Thompson Fullilove (2004) dedicated a chapter (chapter 4) to the story of urban renewal and its 
effect on Roanoke’s African-American community.  Since there are no works concerning the 
dissertation’s subject matter for the Roanoke metropolis, several works published by the 
Brookings Institution will serve as the foundation for the “social area analysis” of Roanoke’s 
growth pattern.  The studies are:  David Rusk (1999) Inside Game/Outside Game: Winning 
Strategies for Saving Urban America; Myron Orfield (1997) Metropolitics:  A Regional Agenda 
for Community Stability; and Bruce Katz and Robert Lang (2003) Redefining Urban and 
Suburban America. 
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CHAPTER II:     LITERATURE REVIEW 
 
The purpose of the literature review is to provide an understanding of the utility of the 
theory of contemporary human ecology to analyze and explain contemporary growth patterns, 
including suburban sprawl and the concentration of poverty and racial minorities in urban areas.  
This chapter consists of three sections.  In the first section, a brief overview of the development 
of human ecological theory, to include the “Chicago School” and the concentric zone hypothesis, 
is provided.  In the second section, contemporary human ecology and its theoretical applications 
for contemporary growth patterns are reviewed.  The section also examines the ecological 
perspectives on suburbanization/sprawl and urban decline, and the role of government and 
private institutions in shaping urban form.  It also assesses the ecological perspective on the 
concentration of poverty and racial minorities in the central city.  Section three analyzes the 
utility of contemporary human ecology to explain contemporary urban spatial patterns. 
 
DEVELOPMENT OF THE HUMAN ECOLOGICAL THEORY 
During the 1890s, the University of Chicago started the first sociology department in the 
country, headed by Albion Small.  Almost immediately a prominent role was given to a former 
journalist, Robert Ezra Park (1865-1944).  Small and Park had something in common:  they had 
both traveled as students to Germany, in particular to take courses with Max Weber.  At that 
time, the early 1900s, only France and Germany had professional sociologists, and Max Weber 
was acknowledged as the leading social thinker of his day, although Emile Durkheim (1858-
1917), Ferdinand Tonnies (1855-1936), and Georg Simmel (1858-1918) had accumulated a 
growing reputation in the field of urban sociology (Gottdiener and Hutchison, 2000).   
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Inspired by what he learned in Europe, Park and his associate Ernest W. Burgess (1886-
1966) borrowed from models of plant ecology to develop a distinctive program of urban research 
in sociology called human ecology—the study of the relationship between man and his 
environment and man within his environment (Hawley, 1950).  In numerous research projects 
focused on the City of Chicago, Park and Burgess developed a theory of human ecology that 
proposed that cities were environments like those found in nature, and were governed by many 
of the same forces of Darwinian evolution that affected natural ecosystems.  The central theme of 
the classic theory was that without anyone planning it, the urban order tended to evolve 
spontaneously on the basis of competition processes similar to those that can be identified in the 
struggle for survival in nature (Kleinberg, 1995).  Park and Burgess (1925) suggested that the 
struggle for scarce urban resources, especially land, led to competition between groups and 
ultimately to the division of the urban space into distinctive ecological niches or "natural areas" 
in which people shared similar social characteristics because they were subject to the same 
ecological pressures.  Competition for land and resources ultimately led to the spatial 
differentiation of urban space into zones, with more desirable areas commanding higher rents 
(Alonso, 1964).  As they became more prosperous, people and businesses moved outward from 
one zone to another in a process that Park and Burgess called invasion and succession, a term 
borrowed from plant ecology (Kleinberg, 1995).  Three growth models evolved from the 
traditional ecological perspective: Burgess’ concentric zone model (1925); Hoyt’s sector model 
(1939); and Harris and Ullman’s multiple nuclei model (1945).    
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Ernest Burgess’ “Concentric Zone” Model 
According to Park and Burgess (1925), the industrial city could be understood as a series 
of concentric zones of different land uses surrounding the central business district (CBD) or the 
loop, as it is called in Chicago.  The CBD was seen as not only the physical core but also the 
functional heart of the city.  In fact, the basic structure and dynamics of the city’s development 
were viewed as deriving from the continuous expansion of the CBD into surrounding areas (see 
Figure 1).  As people and businesses became more prosperous, they moved outward from the 
city center to the fringe in a process Park and Burgess called invasion and succession, terms 
borrowed from plant ecology.  Hawley (1971) summarized the invasion and succession concepts 
as follows: 
Growth of the central business district pushes ahead of it a belt of obsolescence occupied 
by light industries, warehouses, and slums.  This transition zone, in truth, encroaches on a 
zone of low-income housing, causing the latter to shift outward and to invade a belt of 
middle-income residential properties…the occupants of each inner zone tend to succeed 
to the space occupied by those of the next outer zone.  At any moment in time, therefore, 
the distribution of land uses exhibits a ring-like appearance (p. 99). 
 
 Ernest Burgess’ growth model, known as concentric zone theory and first published in 
The City (1925), predicted that cities would take the form of five concentric rings, with areas of 
social and physical deterioration concentrated near the city center and more prosperous areas 
located near the city's edge (Kleniewski, 2000). 
 
 
 
Figure 1:  Concentric Zone Model. From Ernest 
Burgess, “The Growth of the City: An Introduction to a 
Research Project.”  In the City, edited by R. Park, E.W. 
Burgess, and R.D. McKenzie. Chicago:  University of 
Chicago Press, 1925.  Reprinted by permission from Sage 
Publications, Inc. 
 
 12
1. The central business district (Loop)—This is the focus of commercial, social and civic life, 
and of transportation.  In it is the downtown retail district with its department stores, smart 
shops, office buildings, clubs, banks, hotels, theaters, museums, and organization 
headquarters.  Enriching the downtown retail district is the wholesale business district. 
2. The zone in transition—Encircling the downtown area is a zone of residential deterioration.  
Business and light manufacturing encroach on residential areas characterized particularly by 
rooming houses.  In this zone are the principal slums, with their submerged regions of 
poverty, degradation and disease, and their underworlds of vice.  In many American cities, 
this zone has been inhabited largely by colonies of recent immigrants. 
3. The zone of workingmen’s homes—This zone is inhabited by industrial workers who have 
moved up from the zone in transition but who desire to live within easy access to their work.  
In many American cities, second-generation immigrants are important segments of the 
population in this area.  
4. The zone of better residences—This is made up of single-family dwellings, of exclusive 
“restricted districts,” and high-class apartment buildings.  
5. The commuter’s zone—Often beyond the city limits in suburban areas or in satellite cities, 
this is a zone of scattered development of high-class residences along lines of rapid travel. 
(Harris and Ullman, 1945). 
According to Gottdiener and Hutchison (2002), the importance of Burgess’s model 
cannot be overemphasized.  Burgess explained the pattern of homes, neighborhoods, and 
industrial and commercial locations in terms of the ecological theory of competition over 
“position,” or location.  In short, competition produced a certain space and a certain social  
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organization in space.  Both of these dimensions were pictured in the concentric zone model 
shown above.  Those who could afford it lived near the center; those who could not arranged 
themselves in concentric zones around the city center.  Such a model required, among other 
things, that the center have the most jobs and social activities and, hence, that it be the most 
desirable location.  In attempting to generalize the concentric zone model to other cities, 
however, subsequent researchers found that other patterns emerged, such as the sector and 
multiple nuclei models.  
 
Homer Hoyt’s “Sector Model” 
The earliest constructive criticism of Burgess’s model emerged from an analysis of the 
internal residential structure of 142 American cities by Homer Hoyt (1939).  By mapping the 
average residential rent values for every block in each city, Hoyt concluded that the general 
spatial arrangement was characterized best by sectors rather than concentric zones (Pacione, 
2001, p. 134).  According to the sector model theory, growth takes place along main 
transportation routes or along lines of least resistance to form a star-shaped city, which can best 
be understood in terms of five sectors:  
1. Central business district 
2. Wholesale light manufacturing 
3. Low-class residential  
4. Medium-class residential  
5. High-class residential  
 
 
 
Figure 2:  Sector Model.  From Chauncey Harris and Edward Ullman, “The Nature of Cities, “ Annals of the 
American Academy of Political and Social Science, Vol. 242, p. 13, copyright 1945 by Sage Publications, Inc. 
Reprinted by permission from Sage Publications, Inc. 
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The entire city was considered as a circle and the various areas as sectors radiating out 
from the center of that circle; similar types of land use originate near the center of the circle and 
migrate outward toward the periphery (see Figure 2).  Thus a high-rent residential area in the 
eastern quadrant of the city would tend to migrate outward toward the periphery.  A low-quality 
housing area, if located in the southern quadrant, would tend to extend outward to the very 
margin of the city in that sector.  The migration of high-class residential areas outward along 
established lines of travel is particularly pronounced on high ground, toward open country, along 
lines of fastest transportation, and to existing nuclei of buildings or trading centers (Harris and 
Ullman, 1945). 
Hoyt (Abu-Lughod, 1991) likened the pattern of the American city to an octopus, with 
tentacles extending in various directions along transportation lines.  At the time of his studies, 
this description was somewhat accurate.  However, the enormous expansion of cities into 
amorphous peripheral areas that contained preexistent settlements of various types, the 
“democratization” of the suburbs, and the loss of CBD dominance have rendered his astute 
generalization somewhat less valuable today.  According to Pacione (2001), “a major weakness 
of Hoyt’s sector model theory is that it largely ignores land uses other than residential, and it 
places undue emphasis on the economic characteristics of areas, ignoring other important factors, 
such as race and ethnicity, which may underlie urban land use change” (p. 134). 
 
Harris and Ullman’s “Multiple Nuclei” Model 
The excessive simplicity of the concentric ring and sector models of the city was 
addressed by Harris and Ullman (1945), who observed that most large cities do not grow around 
a single CBD but are formed by the progressive integration of a number of separate nuclei 
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(Pacione 2001, p. 135).  In many cities the land use pattern is built not around a single center but 
around several discrete nuclei that can best be understood in terms of nine sectors: (see Figure 3).   
1. Central business district 
2. Wholesale light manufacturing 
3. Low-class residential 
4. Medium-class residential  
5. High-class residential  
6. Heavy manufacturing 
7. Outlying business district 
8. Residential suburb  
9. Industrial suburb 
 
Figure 3: Multiple Nuclei Model.  From Chauncey 
Harris  and Edward Ullman, “The Nature of Cities, “ 
Annals of the American Academy of Political and Social Science, Vol. 242, p. 13, copyright 1945 by Sage 
Publications, Inc. Reprinted by permission from Sage Publications, Inc. 
 
In some cities these nuclei have existed from the very origins of the city; in others, they 
have developed as the growth of the city stimulated migration and specialization.  An example of 
the first type is Metropolitan London, in which “The City” and Westminster originated as 
distinct points separated by open country, one as the center of finance and commerce, the other 
as the center of political life.  An example of the second type is Chicago, whose heavy industry, 
at first localized along the Chicago River in the heart of the city, migrated to the Calumet 
District, where it acted as a nucleus for extensive new urban development.  The initial nucleus of 
the city may be the retail district in a central-place city, the port or rail facilities in a break-of-
bulk, or the factory, mine, or beach in a specialized-function city (p. 136).   
The value of the multiple nuclei ecological model is in its explicit recognition of the 
multi-nodal nature of urban growth.  It argues that land uses cannot always be predicted since 
industrial, cultural, and socio-economic values will have different impacts on different cities.  
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While the Burgess zonal pattern and, to a lesser extent, the Hoyt sector pattern suggest inevitable 
predetermining patterns of location, Harris and Ullman suggest that land use patterns vary 
depending on local context.  Hence, the multiple nuclei model may be closer to reality.  
However, in practice, elements of all these models may be identified in many metropolitan areas.  
 
Critiques of Traditional Ecological Growth Models 
 
The traditional or classical models of ecological patterns—concentric zone theory, sector 
theory and multiple nuclei theory—were precursors to numerous studies (especially Duncan et 
al. 1960) that sought to understand the spatial patterns of metropolitan areas (Wanner, 1977; 
South and Poston 1980, 1982).  However, considerable debate has taken place about the relative 
merits of classical human ecology and its utility for explaining urban spatial arrangements.  
Since the end of World War II, a succession of critiques by Alihan (1938), Davie (1937), Gettys 
(1940), Firey (1945), Hatt (1946) and Abu-Lughod (1991) revealed a number of weaknesses of 
traditional ecological theory:  (1) its muddled distinction between the biotic (natural) and cultural 
elements and social levels of social organization; (2) its excessive reliance on economic 
competition among individuals as the basis of human organization; (3) its total exclusion of 
cultural and motivational factors in explaining land use patterns; (4) its assumption that the 
private market determined the location of different land uses (thus ignoring the impact of public 
policy on the city); and finally (5) the failure of its general structural concepts, such as concentric 
zonation and natural area, to hold up under examination (Berry & Kasarda 1977; Kleniewski 
1999).  Overall, the synchronic urban ecology studies of the 1920s were largely oblivious to 
issues of class, race, gender, and ethnicity and were overly reliant on economic competition 
among individuals as the basis of human organization (Brown, 2002). 
 17
Taken together, these criticisms serve to call into question the overall validity of the 
classical ecological approach in sociology (Berry and Kasarda, 1977).  Hence, during the 1930s, 
and early 1940s, the ecological approach as developed by Park, his colleagues, and students at 
the Chicago School of urban sociology retreated into obscurity.  Nevertheless, the concentric 
rings growth model became one of the best-known formulations in urban sociology, and is still 
applied creatively to studies of contemporary urban processes.  According to Flanagan (1993), 
there is a weight to classical models that carries over into the contemporary era of ecological 
study, lending an air of substance to what at times might otherwise be simply descriptive work. 
 
CONTEMPORARY HUMAN ECOLOGICAL THEORY 
 
Human ecological theory was revived in the 1950s by Amos Hawley’s treatise “Human 
Ecology:  A Theory of Community Structure.”  In 1971, Hawley officially reformulated the 
ecological approach to what is now referred to as contemporary human ecology—the study of 
spatial development patterns after World War II (Berry and Kasarda, 1977).  Under this “new” 
approach, Hawley was interested in explaining two aspects of change in the postwar period: the 
massive growth of suburbanization and the restructuring of central city areas away from 
manufacturing toward administration.  In explaining these changes, Hawley rejected classical 
human ecology’s “ultra-biological” view of social behavior and the concern for competition for 
space itself.  Hawley (1944) argued that, “it has been fairly well established that the competitive 
hypothesis is a gross over-simplification of what is involved in the development pattern, 
structure, or other pattern of organization” (p. 399).  He has added in his more recent work that 
social organization is fundamentally produced by transportation and communication 
technologies (Gottdiener and Hutchison, 2000).  
 18
Under Hawley’s new perspective, contemporary human ecologists drastically modified 
the classical notion that urban spatial patterns are a result of competition, particularly 
competition for land (Abu-Lughod, 1991).  Although the forces of competition are still at work, 
contemporary ecologists focused on several other factors, such as technological innovation (e.g., 
automotive technology, and electronic communication) that enable the integration of vastly 
enlarged urbanized areas; and cultural tastes and biases (individual preferences) as expressed in 
the market for land both inside and outside the central city.  The result is essentially a 
technological-economic theory of urban development, modified by the influence of certain 
cultural and ideological factors, such as concern for maintaining ethnic homogeneity in local 
community life (Kleinberg, 1995).   
 
Theory of Urban Land Values 
The basic theory of urban land values is by now well known and is often used by 
contemporary human ecologists and economists to explain growth patterns, including suburban 
sprawl and the concentration of poverty and racial minorities.  The argument runs as follows. 
Sites within cities offer two goods—land and location (Alonso, 1964).  Alonso (1964) wrote that 
each urban activity derives utility from a site in accordance with the site’s location. Utility may 
be translated into the ability to pay for that site. The most desirable locational property of urban 
sites is centrality (or maximum accessibility in the urban area, as transport routes converge at the 
center); for any use, ability to pay is directly related to centrality.  The less central the location, 
the greater are the transport inputs incurred and the lower the net returns (von Thunen, 1826).  
These factors are combined in a graph called a bid-rent curve that shows the theoretical trade-off 
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between the cost of land and the cost of transportation at different distances from the center of 
town.   
This theory assumes that people are acting on what is the optimal choice for them and 
that they are competing for space within a free market for land, unstructured by government 
action, monopolies, or other impediments.  Alonso also states that bid-rent functions are steeper 
for the poorer of any pair of households with identical tastes.  Hence, in equilibrium, one expects 
the poor to live near the city’s center on expensive land, consuming little of it, and the rich at the 
periphery, consuming more of it (Berry and Kasarda, 1977).   Therefore, accelerated suburban 
sprawl facilitated by improved transportation and communication systems has been stimulated 
by greater demands for periphery lower-density land, with attendant reductions of the density 
gradient.  The Western world has experienced significant changes in the nature of demand for 
residential land.  Changed transport systems have merely ensured an adequate supply of 
residential development to meet the demands (ibid, 1997, p. 105). 
Contemporary human ecologists have further modernized the urban land value theory to 
explain spatial patterns by taking into account the impact of changing technologies on the basic 
model.  For example, the introduction of elevators allowed more intense use of land, increased 
the value of land at the center, and permitted a larger number of businesses to locate near the 
center.  Thus, elevator technology had a centralizing impact on urban structure (Hawley, 1971).  
On the other hand, the construction of superhighways and the increased use of the automobile 
had a decentralizing impact, since they increased the accessibility of land on the outskirts and 
lowered the cost of transporting goods.  In general, the cost of land tends to decline with its 
distance from the center, but transportation nodes, such as highway intersections and the 
automobile have caused suburban sprawl (Kleinberg, 1995).  Inherently, these technological 
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improvements have freed people and businesses to respond to push factors of obsolete inner city 
structures, with an attendant lack of inexpensive space for expansion, and increasing taxes to 
meet social needs and aging infrastructure (Kasarda, 1978) and the like.  Additionally, people 
have also been freed to respond to pull factors connected with access to relatively cheap land, 
abundant residential and commercial space, large modern industrial production facilities, and 
reduced transportation costs to manufacturers and retailers locating near suburban expressways 
(Kleinberg, 1995).  
 
The Ecological Complex/P.O.E.T. Model 
Contemporary human ecologists study urban growth patterns in terms of stability and 
change within the social system using a set of categories known as the “ecological complex” 
model, better know as P.O.E.T.   In basic terms, the ecological complex model (developed by 
Otis Duncan and Leo Schnore in 1961) identifies the relationship among four variables whose 
dynamic interaction produces the social-spatial patterns of a given society:  population, social 
organization, environment, and technology (Palen, 1975; Kleinberg, 1995, Duncan and Schnore, 
1959).   
Duncan and Schnore’s model is unprecedented; it revolutionized a splintered discipline 
into a coherent analytical framework.  They reject the notion that human and natural systems are 
involved in conflict, or that people are somehow an “enemy” to an encroaching and threatening 
environment (Bates and Pelanda, 1994).  Rather, it is through people’s interaction with their 
environment, which is mediated through structural, functional, and technological processes, that 
a full ecosystem is realized.  The authors further reject the classical notion that space is a primary 
factor characterizing the structure and dynamics of population.  Rather, the dynamics of human 
populations are reliant upon sustenance needs met through organization coordination within the 
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population (Poston and Frisbie, 1998).  Hawley (1986) argued that “the focus of human ecology 
shifted to a concern with the ways in which human populations organize in order to maintain 
themselves in given environments” (p. 3).  Furthermore, the model recognized that technological 
advances continually shape organizational adaptations to population needs and urban spatial 
patterns.  The different degrees to which humans have achieved organizational adaptation to their 
environments give each “human ecosystem” its specificity.  The concepts of the P.O.E.T. model 
are themselves dynamically related.  There exist no imminent causal linkages among these 
concepts, because the model is not a theory in itself, but a means of constructing theoretical 
arguments in the development of urban form.  Hence, human ecologists tend to conceptualize 
these four reference variables—population, organization, environment, and technology—rather 
broadly (Berry and Kasarda, 1977). 
Population exhibits a number of properties that are not shared by its individual members. 
These include independent mobility of its component parts (the individual human being); no 
intrinsic limit on life, replaceability and interchangeability of parts, and an indefinite life span 
(Hawley, 1968).  Such properties have provided human populations with considerable resilience 
in adapting to changing environmental conditions (p. 14). 
Organization refers to the entire network of symbiotic and commensalistic relationships 
that enable a population to sustain itself in its environment.  Since organization is an attribute of 
the collectivity, it is only analytically distinguishable from population.  People are the bearers of 
the organizational parts (that is, of its roles and functions).  When ecologists talk of organization, 
they often resort to population terms to explain it.  Similarly, the ecologist tends to define his 
population in organization terms.  Only to the extent that a population exhibits an internal 
structure is it analyzable as a coherent entity (p. 14). 
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The third principal variable, environment, is the least conceptualized.  It has been broadly 
defined as all phenomena, including other social systems that are external to and have influence 
upon the population under study.  Like population, environment is a generic term and must be 
empirically redefined for each separate unit of investigation.  Despite its loose conceptualization, 
environment is a variable of utmost importance in ecological analysis.  As the sole source of 
sustenance materials, it either directly or indirectly sets limits on both the size and organizational 
structure that a population may attain (p. 14). 
The fourth variable, technology, refers to the set of artifacts, tools, and techniques used 
by a population to obtain sustenance from its environment and to facilitate the organization of 
sustenance-producing activities (Duncan, 1959).  Through the application of technology, 
populations are not only better able to adapt to their environment, but are often capable of 
substantially modifying it.  The epitome of environmental modification may be observed in the 
modern industrialized city, in which an artificial environment has been created by man’s 
application of his advanced technology (Berry and Kasarda, 1977, p. 15). 
As noted by Berry and Kasarda (1977), the concern of the ecological approach with 
social system growth and development may be seen in the contributions that contemporary 
ecologists have made toward understanding the process of expansion.  Briefly stated, expansion 
is a process of cumulative change whereby growth of a social system is matched by a 
development of organizational functions to ensure integration and coordination of activities and 
relationships throughout the expanded system.  Palen (1975) noted that the ecological complex 
reminds us of the interrelated properties of life in urban settings and how each class of variables 
is related to and has implications for the others.  In sociological research, organization is 
commonly viewed as the “dependent variable” to be influenced by the other three “independent 
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variables,” but a more sophisticated view of organization is to see it as reciprocally related to the 
other elements of the ecological complex (Duncan, 1959).  In Duncan’s words (1961):  These 
categories – population, organization, environment, and technology (P.O.E.T.) – provide a 
somewhat arbitrary, simplified way of identifying systems of relationships in a preliminary 
description of ecosystem process.  
 Kleinberg (1995) wrote that growth or expansion within an ecosystem is a cumulative 
process, which today most frequently begins in technology. In particular, an accumulation of 
advances in scientific knowledge and technology makes possible new uses of the environment 
and its resources. This situation increases the environment’s carrying capacity and allows for an 
expansion of the population that applies the new technologies, which, in turn, should lead to 
adjustments in social organization, such as new administrative arrangements and changes in the 
division of labor in an expanded territory of settlement. On completion of these cumulative steps, 
the way is opened to the next cycle of expansion (Duncan, 1961).  Using the example of smog in 
Los Angeles, Duncan suggests that as transportation technology changed, the environment, 
organization, and population of the city also changed.  In Los Angeles, a favorable natural 
environment led to large-scale increases in population, which resulted in organizational problems 
(civic and governmental) and technological changes (freeways and factories).  These factors then 
led to environmental changes (e.g., smog), which resulted in organizational changes (new 
population laws), which, in turn, resulted in technological changes (antipollution devices on 
automobiles) (Palen, 1975).  This example demonstrates how Duncan’s model can be used when 
studying urban growth patterns.    
Lyon (1987) has suggested that the P.O.E.T. system is a useful ecological tool in 
discussing suburban sprawl or postwar suburbanization in the United States.  The postwar baby 
 24
boom generated a demand for housing; the tired and unattractive inner city (environment) could 
not respond to this demand, thereby making suburbanization the logical result.  Government 
subsidies (organization) were provided through the Veterans Administration and the Federal 
Housing Administration, while urban renewal reduced the number of housing units remaining in 
cities.  Technology, through the increase in automobile ownership, provided the necessary means 
for transportation (Flanagan, 1993).  However, the P.O.E.T. model is very conservative in its 
explanation of urban growth.  Human ecologists should consider adding a fifth element—Social 
organization—to the ecological complex model.  Again, race and class continue to be two of the 
most significant determinants of suburban sprawl, as evidenced by surveys showing white 
residents leaving cities because they do not want to live next to black people, and likewise, 
higher-income individuals (black and white) not wanting to live in or adjacent to high-poverty 
neighborhoods.  In short, similar to classical ecology, contemporary human ecology needs to 
consider the role of concentrated poverty and racial minorities in causing suburban sprawl, and 
shaping the social-spatial patterns of metropolitan areas.  
 
Linking Suburbanization Expansion/Sprawl and Urban Decline 
Effects of Low-Density Development 
For more than half a century, the United States has pursued one dominant vision of urban 
growth—unlimited low-density sprawl (Downs, 1994).  Such a model of urban development 
leaves a multitude of problems in its wake, especially the growing inequality between the central 
city and its suburbs (Morgan and Mareschal, 1999).  Three major developments characterize 
metropolitan America. The population continues to spread to outlying areas; indeed, most low-
density growth occurs in those suburbs most distant from the core.  As urban areas 
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deconcentrate, the proliferation of local jurisdictions increases (see Burns, 1994).  These separate 
jurisdictions perpetuate, if not intensify, the racial, ethnic, and class differences that have long 
been the norm in large U.S. metropolitan areas (Morgan and Mareschal, 1999). 
Through an in-depth literature review, Ewing (1997) generalized three “archetypes” for 
the spatial patterns of low-density development: (1) Leapfrog (Downs, 1998; Gottman, 1961; 
Mills, 1981) or scattered development.  Leapfrog development occurs when developers build 
new residences some distance from an existing urban area, bypassing vacant parcels located 
closer to the city.   This pattern of development is the most often attacked and the most expensive 
in terms of urban services required at the time of development (Harvey and Clark, 1965).  (2) 
Commercial strip development (McKee and Smith, 1972; Moe, 1995; Popenoe, 1979).  
Widespread commercial strip and ribbon development extend and leave the inner cities 
undeveloped.  This is characterized by extensive commercial development in a linear pattern 
along both sides of major arterial roadways (Downs, 1998; Harvey and Clark, 1965).  (3) Large 
expanses of low-density or single-family development, which is typified by large residential 
subdivisions, within which houses are situated on relatively large lots, with only other houses 
nearby (as in sprawling bedroom communities) (Downs, 1998; Heikkila and Peiser, 1992).  Low-
density development is generally regarded as the least offensive of the sprawl patterns (Harvey 
and Clark, 1965). 
Research of low-density development on inner-city decline and segregation draws on 
different theories, including public choice, human ecology, political economy, social reform, and 
Marxism/structuralism.  Overall, though, findings show that an increase in low-density 
development is positively correlated with spatial segregation by race and ethnicity and, to a 
lesser extent, class (Weiher, 1991; Rusk, 1995, 1999; Orfield, 1997; Morgan and Mareschal, 
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1999).  Morgan and Mareschal’s study reveals that the polycentric metropolis generates two key 
consequences: (1) an income gap between central and suburb, and (2) a fiscal burden imposed on 
central cities by the separation of urban dwellers by race.  Over decades, abundant research 
documents the socio-economic disparities between the core and its periphery (Downs, 1973, 13-
16; Eklund and Williams, 1978; Rusk, 1999; Orfield, 1997; Nathan and Adams, 1989; Schnore, 
1963).  Early on, most researchers were careful to distinguish these differences by region and 
city size.  The stereotype of the impoverished black inner city surrounded by affluent suburbs 
applies consistently only to large MSAs and those in the Northeast (Campbell and Sacks, 1967, 
p. 20-24; also see Hill and Wolman, 1997).  Existing disparities are growing, however.  Logan 
and Schneider (1982) reported that income inequalities rose sharply in most metropolitan regions 
between 1960 and 1970.  Census data for 1990 continue to reveal large income gaps between the 
central city and perimeter suburbs, especially in the Northeast and Midwest (Frey 1993, p. 3-36).  
Furthermore, the flight of the middle- and upper-classes to the suburbs has worsened the racial 
and socio-economic divide; the poor are left in the cities while the suburbs have become the 
terrain of the well-to-do (Lee, 2000).  
In sum, ample evidence over an extended period reveals that many metropolitan areas 
have become segregated by race and income.  But to what extent are these disparities the result 
of low-density development?  Human ecology claims that increased segregation is a natural and 
spontaneous response to economic and technological advances.  Specifically, segregation is 
attributable to the following factors: (1) technological advances, (2) centrifugal and centripetal 
movements, and (3) push-pull of suburbanization. 
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Technological Advancement 
The ecological explanation for suburbanization or low-density development centers on 
the effect of changes in transportation and communication technology that are perceived as 
producing hinterland development or sprawl (Gottdiener and Feagin, 1988).  According to 
Hawley (1950) and Berry and Kasarda (1977) (among many others), the automobile was the 
most important single innovation responsible for suburban development.  These authors assert 
that qualitative transformation leading to the massive restructuring of the metropolitan hinterland 
can be traced to the large-scale manufacture and use of automobiles in the 1930s (Hawley, 
1972).  The superiority of the motor vehicle in short-distance transportation is derived from its 
speed and flexibility in use and from its low cost per mile of travel. 
Moreover, within relatively short distances, the motor truck proved incomparably cheaper 
than the railway (Hawley, 1971).  According to Pietro Nivola (1999), “in 1904 there were barely 
700 trucks on the roads of the United States.  Fourteen years later there were 605,000 trucks 
operating in America” (p. 10).  The impact of the truck was enormous.  The advent of linear-flow 
industrial plants, beginning with Henry Ford’s assembly line in 1913, had greatly increased the 
space requirements of manufacturing firms.  Cramped inner-city sites had to be abandoned for 
large and inexpensive suburban tracts.  Trucks made the transition possible.  They enabled raw 
materials and finished products to be transported from more points in an urban region, detaching 
factories from their traditional adjacency to downtown harbors and rail depots.   The new 
industrial nodes, in turn, attracted secondary and tertiary growth, as worker housing and related 
services collected around them” (Nivola, 1999). 
While the automobile has come to be considered the prime mover of America’s “edge 
cities,” the role of other, more recent technical advances should not be underestimated.  It is hard 
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to imagine how Houston, Dallas, Phoenix, and Miami could have grown as much as they did 
without the existence of air-conditioning technology.  Breathtaking progress in information 
technology and telecommunications has enhanced the locational flexibility of firms, service 
suppliers, and customers.  Communication has become less a function of distance.  In many 
industries, the need for ready access to pools of clerical workers, proximity to urban markets, and 
face-to-face contact keeps diminishing (ibid, 1999, p. 11).  
 Natural circumstances, such as population growth, technology and rising incomes go a 
long way toward explaining the development of metropolitan areas.  But they do not explain all 
of it.  The automobile and other technological advances have changed the “ecological patterns” 
characteristic of American urban populations from the compact, densely populated cities of the 
early 20th century to a low-density, sprawling metropolitan form. 
  
Centrifugal and Centripetal Movements 
The argument for a linkage of low-density development in the outer suburbs with patterns 
of class and racial segregation in the central cities and the older suburbs derives from theory and 
empirical studies.  Contemporary human ecologists define the process of metropolitan expansion 
as a phenomenon that involves centrifugal and centripetal movements (Hawley, 1950).  
 Centrifugal movements are those that have taken population, schools, commerce, and 
industry out of the central cities to the periphery.  The centrifugal movement of residences was a 
response to a “push,” as well as a “pull” factor.  The latter involves the attraction of new, more 
spacious home sites.  But behind that attraction lays the obsolescence of old residential 
properties and rising land values (Hawley, 1971).  Such out-migrations often have contributed to 
the deindustrialization of formerly industrial cities.  Combined with the postwar influx of low-
skilled populations with high dependence on public services, these centrifugal movements have 
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weakened the budgetary bases of many of the larger older industrial era cities and led them into 
fiscal crisis (Kleinberg, 1995).   Centrifugal movements have resulted in significant low-density 
development activities in the outer suburbs and concentration of low-income populations and 
racial minorities in the central cities.  An early empirical study by Kasarda (1972) is generally 
consistent with the theory’s reasoning.  He shows that the size of the suburban rings of 
metropolitan areas is positively correlated with the relative concentration of integrative activities 
in the central city when size, age, and distance to the nearest metropolitan area are controlled.  In 
his analysis, when controlling for the age of the city, distance from the outer ring, and size of the 
outer ring, Kasarda wrote that:  
The results presented thus provide empirical support for the contention that increases in the 
peripheral areas of metropolitan communities have been matched with a development of 
organization functions in their centers…In fact, the size of the outer locus has substantially 
greater direct effects on organizational development within the central city than does either 
the size of the center central city, age, of the SMSA, per capita income of central city 
residents, nonwhite percentage in the central city, or distance between metropolitan centers. 
If the present centrifugal drift of population, manufacturing activity, and establishments 
providing standardized goods and services continues, we may expect to find the central city 
becoming even more territorially specialized in future years (p. 209).  
 
 
Centripetal movements, according to human ecologists, tend to produce a concentration 
of administrative/corporate activities in central cities, as well as an array of professional, 
technical, financial, and related business services (Kleinberg, 1995).  The result in some large 
cities that have been able to build up these new activities has been not simply a loss of industrial 
base, but also the first stage of development of a post-industrial city offering an expanded range 
of specialized businesses and professional services.  Overall, then, “this has been a situation of 
uneven development, bringing benefits and opportunities to some segments of these cities, along 
with displacement and hardship to others” (p. 18).  In their analysis of 1960 census data, Berry 
and Kasarda (1977) found that all of the statistical indices of organizational development or 
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corporate activities in central cities tended to increase with growth in population of the suburban 
rings.  The authors conclude that central cities are more developed significantly in their 
administrative/corporate functions than are their suburban rings, and that increases in suburban 
ring residential population have been matched with a development of organizational functions in 
their central cities.  
As Kleinberg (1995) observed, “this study of 1960 census data appeared to support the 
ecological assumption that the central city would increase its administrative capacities to 
integrate the expanding metropolitan areas” (p. 19).  However, the data is significantly dated and 
in today’s contemporary growth patterns, administrative/corporate activities are relocating to the 
suburban rings to be closer to their suburban living employees.  Hence, the intrinsic ecological 
balance that was thought to exist between the centrifugal and centripetal movements is no longer 
in existence.  Rather, these movements are at the “root of the current economic and fiscal 
problems plaguing our large cities” (Kasarda, 1978, p. 44).  Instead of complementary 
development, centrifugal and centripetal movements have resulted in several basic mismatches. 
First, was the fiscal mismatch produced by the suburban out-migration of middle- and upper-
income taxpayers simultaneous with the influx of large numbers of low-income individuals and 
families.  Second, employment mismatch was produced by suburbanizing large numbers of blue-
collar jobs, thereby placing them out of reach of inner-city dwellers, while bringing numerous 
white-collar suburbanites into the city for office work.  Finally, a skills mismatch has resulted in 
the placement of corporate office complexes in central city downtown areas amid residential 
populations whose skills fail to match the new jobs (Kleinberg, 1995; Kasarda, 1978).  
The rapid suburbanization and changes in the spatial patterns of residential 
neighborhoods have had profound consequences for urban social life.  The trend toward 
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differentiation of neighborhoods by social class, and the trend for wealthier residents to move 
farther from the central city have exacerbated.  As more suburban housing is constructed, upper-
income households are being followed by the white middle- and working-classes, who are 
purchasing inexpensive, mass-produced housing in the suburbs. These trends have altered close-
knit inner-city and older suburb neighborhoods into ghettos, populated by low-income 
populations and racial minorities.  This change has resulted in metropolitan areas being divided 
by race and income.  
 
Push-Pull Factors of Suburban Sprawl 
According to contemporary human ecology, suburban sprawl is a spontaneous free-
market process, traceable to millions of private household and business decisions to relocate, 
based on push-pull factors that built up a vast reservoir of market demand.  That reservoir of 
demand was released by technological advances in transportation and communication systems 
that facilitated high-speed access to suburban residential and work sites on a large-scale basis 
(Kleinberg, 1995). 
Ecologists cited several causal factors for suburban sprawl.  These factors can be 
identified as push-pull, and facilitating factors.  Kleinberg (1995) noted that Push factors include 
changing conditions that affect central city population, such as the in-migration of poor and 
minority groups and the deterioration of urban physical stock and infrastructure, ranging from 
aging housing and industrial facilities to overloaded transit and school systems.  Gottdiener 
(1997) noted government’s interventions in the form of home mortgage subsidies, and 
construction of a national system of highways.  The combined government efforts in promoting 
single-family housing and automobile transportation aided in pushing families to the periphery.  
Pull factors include residential preferences among urban middle-class families for life in greener, 
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more spacious, more homogeneous, more controllable surroundings than those of the large 
central city, and lower cost of land, wages, and taxes for business firms.  Kleinberg (1995) also 
explained that the standard ecological scenario maintains that during the postwar period, push 
and pull factors reinforced one another to produce powerful incentives for out-migration from 
central cities.  These factors were joined by technical facilitating factors, such as long-term 
improvements in highway transportation and long distance communication, which contributed to 
making possible this massive migration to suburbia. 
As Kleinberg (1995) observed, if one were to assume that these factors were really the 
only important ones at work during the last four decades, it would be reasonable to argue as 
ecological theorists have that suburbanization was essentially a spontaneous free-market process, 
traceable to millions of private household and business decisions to relocate, based on push-pull 
factors that built up a vast reservoir of market demand.  That reservoir of demand would be seen 
as having been released by technological advances that facilitated high-speed access to suburban 
residential and work sites on a large-scale basis (p. 122).  However, such a scenario tends to 
neglect at least two important variables.  One is the role played by private corporate, financial, 
and real estate interests both in suburbanization and in urban renewal.  The other is the role of 
federal public policies, (such as housing policy, highway policy, income tax deduction for 
mortgage payments, and urban renewal) as significant dimensions of urban and metropolitan 
development, especially after World War II.” (p. 124). 
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Federal Policies and Suburbanization 
Contemporary human ecological theory does not focus on the vital role of governmental 
institutions and the economy in shaping the social-physical environment of urban and 
metropolitan populations.  In fact, contemporary ecologists view the appropriate role of 
government as the development of policies that will support and ease the urban adaptation to 
economic transition and related spatial change (Kleinberg, 1995).  They view the role of public 
policy as supporting and reinforcing the decisions of local business elites.  They do not focus on 
the possibilities of a significant role for public policy.  As Kleinberg notes, the role of public 
policy is viewed as essentially a subsidiary either to techno-economic forces or to dominant 
economic class interests. Policy either supports these predominating factors or at most is 
moderately ameliorative, acting to partially compensate for their negative impacts or failures (as 
in the case of limited public programs to provide housing for the poor, which the private housing 
industry either cannot or will not provide).  The theory does not examine in detail whether 
governmental policy can have a creative role, opening up opportunities for positive change not 
determined either by the market or by the capitalist elites that are seen to control urban 
development (p. 122). 
The policy implications of equilibrium, convergence, and collective welfare assumptions 
are straightforward.  Government’s duty is primarily to anticipate and facilitate future 
arrangements, rather than to ameliorate the social costs of collapsing systems (Kasarda, 1978).  
For example, Kasarda and Friedrichs (1986) point out that they don’t mean to argue that “aid to 
people and places in distress is unnecessary.”  In this view, the reactive policy of targeting areas 
of the greatest economic distress to receive increased shares of public housing, community 
nutritional and health care, and other federal welfare assistance is not in the best interests of the 
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recipients.  Instead, reactive measures have had the effect of anchoring disadvantaged persons in 
localities of continued blue-collar job loss.  The outcome is that increasing numbers of 
potentially productive minorities find themselves socially, economically, and spatially isolated in 
segregated areas of social decline where they subsist, in the absence of job opportunities, on a 
combination of welfare programs and their own informal economies (p. 232).  According to 
Kleniewski (2002), in the 1920s the federal government had few, if any, policies oriented 
specifically toward cities.  Over the next three decades, however, the federal government took on 
an increasingly active role, influencing such aspects of urban life as housing construction, 
highway location, and urban redevelopment.  As government agencies became larger and 
government’s role in urban life became more pervasive, the ecological assumption that urban 
patterns were the outcome of free-market competition between different groups became 
questionable (p. 29).  
The following are the prominent federal policies that have helped shape the suburban 
metropolitan form.  
 
Suburbanization and Housing Policy 
With the creation of the Federal Housing Administration in 1934, the federal government 
undertook a major public policy that proved to have significant implications, not only for the 
growth of suburbs but also for the future of cities (Kleinberg, 1995, p. 125).  The first of these 
policies was the Federal Housing Administration and Veterans Administration mortgage loan 
programs which, in the years following the Second World War, provided low-cost mortgages for 
more than 11 million new homes.  These mortgages, which typically cost less per month than 
paying rent, were directed at new single-family suburban construction to expand home 
ownership (Duany, Plater-Zyberk, Speck, 2000).  By the early 1950s, the FHA and VA were 
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insuring half of the mortgages in America and accounted for one-third of all new housing starts. 
By 1996, the FHA and VA were insuring just 20 percent of the home mortgage market, but the 
amount of outstanding mortgage loans was still massive:  the FHA’s mortgage portfolio was 
$423 billion, while mortgages guaranteed by the VA topped $212 billion (p. 87).  During its 
early decades, however, the FHA also promulgated rating standards that systematically 
discriminated against poorer urban neighborhoods, particularly those with substantial minority 
populations.  The FHA would insure mortgages, its regulation stated, only in “racially 
homogeneous” neighborhoods.  It even issued officials maps “redlining” certain city areas 
(generally minority neighborhoods), placing them off-limits for mortgage loans, whereas no such 
strictures applied to the emerging suburbs (Rusk, 1999, p. 86).  
A second housing initiative was the homeowner’s tax deduction initiative, which allowed 
taxpayers with mortgages to deduct the interest on their mortgage, as well as their local property 
taxes from their income on their federal tax returns (Kleniewski, 2002).  As David Rusk (1999) 
noted, the intent once again was to encourage homeownership.  No such tax offsets were 
provided for apartment renters (p. 89).  This policy allowed households that could not previously 
have afforded homes to buy them and allowed homeowners who already owned homes to move 
up to more expensive ones in the suburbs, since the federal government was helping to pay the 
mortgage (Kleniewski, 2002, p. 102).  
 The third policy that was influential in shaping metropolitan form was the federal 
government’s support for, and encouragement of, large-scale builders who employed mass-
production techniques.  During and after WWII, builders such as Levitt and Sons received 
financial support from the federal government to experiment with and introduce mass-production 
building into the private home market, as a stimulus to home ownership and to the economy in 
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general.  Their mass-production techniques required immense plots of land, sometimes resulting 
in the construction of entire new communities in the suburbs, such as Levittown, New York and 
Willingboro, New Jersey (p. 103). 
A fourth program was direct subsidies to build large public housing projects in the inner 
cities. This policy had the effect of concentrating poor people in inner-city areas, because sifting 
and sorting mechanisms were built into the rules of housing eligibility (such as income ceilings, 
etc.) (Abu-Lughod, 1991).  Massive projects, such as Robert Taylor Homes and Cabrini-Green in 
Chicago, Baltimore’s Lexington Terrace and Lafayette Courts, and Blackwell Redevelopment in 
Richmond were eventually predominantly occupied by African-Americans, and became 
depositories of high crime and poverty that expelled, rather than attracted, middle-class 
households within gravitational range (Rusk, 1999, p. 90). 
 Ecologists have often criticized these federal programs for failing to support and ease the 
urban adaptation to economic transition and related spatial change.  The combination of these 
homeownership programs, particularly the mortgage guarantee program, had the effect of 
fostering the growth of the suburbs at the expense of the central cities.  Intentionally or not, these 
programs divided metropolitan areas by race and income.  They also discouraged the renovation 
of existing housing stock while turning their backs on the construction of row houses, mixed-use 
buildings, and other urban types in the central cities.   
 
Urban Renewal 
 A second federal initiative was the Urban Renewal program, which was created by Title 
1 of the Housing Act of 1949.  The program helped municipal authorities condemn “blighted 
land” near downtown districts, subsidized governmental authorities to purchase large parcels of 
land in prime locations at highly inflated “market value prices,” and then helped cities pay to 
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clear the land of its old and deteriorated structures.  Once the land was cleared, the subsidies 
permitted cities to sell it back to private real estate developers at prices considerably below 
market value.  Developers, in return for this subsidy and certain tax reductions, agreed to 
“redevelop” the land for “higher” uses (commerce or middle-class housing) (Abu-Lughod, 1991; 
Fullilove, 2004). 
At first glance, this would seem to have been a pro-cities measure.  Between 1953 and 
1986, the federal government provided $13.5 billion for slum clearance and urban redevelopment 
(Rusk, 1999).  But despite spending these billions of dollars, according to Pietro Nivola (1999), 
during the ensuing 15 years “urban renewal” managed to evict at least a million persons from old 
city neighborhoods, tear down more homes than it built, uproot more small businesses from 
redeveloped areas than were drawn back in, and decreased the flow of tax revenues to city 
treasures.  The strenuous program did virtually nothing to stem the postwar tide of suburban 
growth; if anything, the bulldozing of vast downtown tracts scarred some cities irreparably, 
turning them into less desirable places to live (p. 53).  In fact, the program became known as 
“Negro removal” because many African-American neighborhoods were bulldozed and never 
replaced.  Often, poor people were just crowded into the remaining low-rent areas, while more 
profitable new uses preempted their old locations (Fullilove, 2004).  In the long run, the 
replacement homes of many displaced residents were worse: massive, new high-rise public 
housing complexes often located in isolated sections of the city.  Hence, in many communities, 
the federal urban renewal program created both dull, lifeless downtown areas that failed to pull 
suburbanites back into the city, and high-poverty, high-crime public housing complexes that 
pushed other households into the suburbs even faster (Rusk, 1993). 
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Suburbanization and Highway Policy 
The third federal policy that influenced the spatial patterns of metropolitan areas was the 
National Interstate and Defense Highway System Act of 1956, which was passed during the 
Republican Administration of President Dwight D. Eisenhower.  This program had tremendous 
influence on the overall pattern of postwar urban and suburban development.  It not only 
promoted the growth of new metropolitan areas nationwide; it also stimulated rapid 
suburbanization as an important conservative response to the focusing of federal policy on the 
future development of central cities (Kleinberg, 1995, p. 129).  The Act created a national system 
of highways, funded 90 percent by the federal government and 10 percent by the states.  This 
highway system linked every major city and the rural areas of all 48 contiguous states, with 
connections to other roads (Kleniewski, 2002, p. 102).   
According to David Rusk (1999), from 1956 to mid-1990s, when the 54,714 mile 
interstate highway system was nearing completion, the federal government spent a total of $652 
billion (in 1996 dollars) on highway aid.  Despite the program’s original emphasis on long 
distance interstate roads, over half of the funds had gone into building 22,134 miles of new 
highways within metropolitan areas (p. 90).  With the construction of the interstate highway 
system, middle-class central city residents looking for newer housing or a better neighborhood 
were no longer confined to what the city had to offer; they now had ready access to expanding 
new suburban developments.  At the same time, a variety of businesses, firms, manufacturing 
plants, and real estate developers found open to them the broad expanses of suburbia.  No longer 
tied to locations near existing streetcar routes or railroad lines, they were freed from the pattern 
of urban-centered locations associated with prewar urban-industrial development (Kleinberg, 
1995).    
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Clearly, transportation improvement has been the major contributor to urban sprawl.  The 
low cost of auto travel and developments in modern telecommunications allow decentralized 
settlement patterns to be economically efficient and feasible to the initial land developer and 
consumer (Downs, 1998; Gordon and Richardson, 1989).  Transportation infrastructure has been 
used as a priming factor in many residential land use models (Alonso, 1964).  It has been 
theorized that households balance the cost of traveling to work against housing cost (Wingo, 
1961).  Lower housing cost on the periphery allows for longer commuting times.  Some spatial 
interaction-based models have also revealed a significant positive relationship between 
transportation systems and spatial accessibility.  These models, either dynamic central place 
models (Allen and Sanglier, 1979, 1981; White, 1977) or production/attractiveness constrained 
models (Alonso, 1978; Anas, 1978; Harris and Wilson, 1978), have argued that transportation 
circumstances help to improve overall accessibility.  Hence, remote areas with the same 
accessibility would attract residents and thereby lead to a dispersal of urban land development.  
Moreover, a convenient transportation system stimulates more non-work trips.  Studies 
show that the growth of non-work trips occurred among all urban size classes and was stronger 
for suburban residents (Gordon, et. al, 1988).  The growth in non-work trips was primarily due to  
“family and personal” and “social and recreational” purposes (Gordon and Richardson, 1989). 
The most convincing explanation for this “induced demand” phenomenon may be that the 
savings in travel costs because of development in travel modes, transportation networks, and 
efficient spatial settlement patterns have provided an incentive to undertake more trips (Gordon, 
et. al, 1988). 
In sum, human ecologists acknowledge that these three federal policies, in place of an 
invisible hand regulating land prices and thus the distribution of land uses in the metropolitan 
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areas, had a direct effect on today’s contemporary growth patterns.  Many studies have 
questioned the economic and social effectiveness of government programs geared at curtailing 
urban decline and suburban sprawl because in many instances, the policies exacerbated the 
situation.  Each of these remedies has had at least some trial period in this country, several of 
long duration. With rare exceptions, they have scarcely stalled, much less reversed, the 
momentum of urban sprawl (Nivola, 1999). 
 
 
Public/Private Institutions and Suburbanization 
Federal government policies are not the only actions that affect local growth patterns; 
decisions by public and private corporations, the individual consumer and other actors also have 
major impact on land development policy and urban growth patterns (Molotch, 1976).  These 
actors include:  the real estate and construction industry; large industrial, commercial, and utility 
firms; individual home owners and other small-scale users of land; zoning boards, planning 
commissions, school boards, and other local government agencies.  Interactions among these 
groups are affected by the resources that each can command, the manner in which each normally 
functions, the kind of internal organization each possesses, the pressures to which each is 
exposed, and the image of the city held by each set of groups (Hawley, 1971).  These groups 
often control the development of spatial patterns and communities by:  making the decision to 
build office complexes, shopping malls, industrial warehouses, and residential subdivisions [in 
the suburbs]; relocating businesses and employees; matching available spaces with suitable 
occupants; deciding on the prices to be charged for occupying a given space; anticipating the 
future needs of a region for commercial and residential space; and figuring out how future 
demands for space will differ from current demands.    
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Since the 1940s, the scale of real estate development, in particular, has increased 
dramatically, from an industry dominated by small builders to one dominated by giant 
companies.  With their increase in size, real estate developers have taken on a new role, from 
being simply builders of buildings to being builders of entire communities (Kleniewski, 2002).   
Feagin and Parker (1990) showed how real estate developers play a key role in the production of 
the built environment.  Developers are catalysts, overseeing hundreds of activities, from initially 
choosing a site to obtaining financing, to arranging for various permits and utilities, to 
coordinating architects and contractors, and finally to renting or selling the finished space.  Large 
companies such as Phillip Morris and DaimlerChrysler have tended to branch into real estate as a 
profitable area for investment of their extra capital (Feagin and Parker 1990; Walker and 
Heiman, 1981).  They have also branched out to diversify their investments.  They may have 
excess profits to invest or they may be responding to a decline in demand for their primary 
product and be looking for alternatives (Kleniewski, 2002). 
When a national corporation or an industry decides to locate a branch in a given locale, it 
sets the conditions for the surrounding land use pattern (Molotch, 1976).  As postwar population 
expanded around suburban industrial nodes, a variety of commercial and service facilities began 
to “follow their customers to the suburbs” (Solomon, 1980, pp. 9-10).  Thereafter, to the degree 
that those facilities clustered (an activity often called agglomeration) within growing shopping 
malls and office centers, they too began to act as nodes of further development (McConnell, 
1984).  At the level of immediate locality, this process typically has been encouraged by a 
network of related interests sometimes referred to as the local “growth machine,” consisting of 
metropolitan area banks and mortgage lenders, real estate brokers, landowners, developers, 
lawyers, and the local construction industry, together with city government (Molotch, 1976).  
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These interests, all of which stand to gain materially from local growth, constitute an interlinked 
division of labor in the acquisition, subdivision, and preparation of land and physical facilities 
for use by private business interests (Weiss, 1987; Molotch, 1988). 
As we have seen, private actors make many decisions that affect cities, but the public 
sector (government agencies) plays an important role as well.  It is government decisions (at 
whatever level) that help determine the cost of access to markets and raw materials (Molotch, 
1976).  Government shapes the market for property by passing regulations, offering incentives, 
and either aiding development or erecting barriers to it (Kleniewski, 2002).  Through planning 
and zoning regulations, government agencies attempt to channel certain land uses into certain 
areas (Abu-Lughod, 1991).  These actions are carried out by public agencies, but they often 
reflect business’ interests.  This can be attributed to several reasons:  fear by public officials that 
businesses might leave if city does not provide a favorable business climate; and the influence of 
businesses on politics.     
Local planning and zoning regulations have also been considered as a major contribution 
to urban sprawl (Atkinson and Oleson, 1996; Downs, 1998; Gerckens, 1998; Lowe, 1992). 
Zoning for large lots, establishing growth boundaries, and moratoria on development can limit 
the supply of new housing in the jurisdiction.  Furthermore, zoning codes often have segregated 
mutually dependent land uses (Downs, 1998; Lowe, 1992), giving rise to the isolation of land 
uses and to current sprawling of land use patterns.  Empirical studies of California (Bank of 
America, 1995) and Greater Toronto (Greater Toronto Area Task Force, 1996) advocated easing 
the regimen of zoning and other development regulations that favored single-family housing at 
low-densities and the separation of residential areas from places of work.  A radical critique on 
zoning even regarded it as one of the principal culprits of suburban sprawl (Kunstler, 1999).  
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Local land use controls frequently produce outcomes opposite to the expected ones.  For 
instance, urban growth boundaries are supposed to create more compact urban areas.  However, 
some studies show that they may simply displace growth to outlying areas (Pendall, 1999) or 
may “draw” boundaries of urban growth and do nothing else (Kelly, 1992). 
Finally, buyers’ preferences in seeking a housing environment of a special character may 
also favor urban land use development in remote areas (Harvey and Clark, 1965).  Given choices 
between mixed-and single-use areas, between compact centers and commercial strips, and 
between low and medium-to-high densities, people favor the different choices almost evenly 
(Ewing, 1997).  Sprawl may be a desirable development pattern to some because it signifies life 
away from the crowded, noisy, violent, and corrupt cities, a development pattern that gives the 
individual more space, more privacy, and a piece of land to call his own (Popenoe, 1979).  Such 
a desire may be deeply ingrained in the collective subconscious of the American psyche 
(Audirac, et. al., 1990).   
In sum, there are many factors, such as real estate development, private corporations and 
industries, local government agencies, planning and land use, individual preferences, federal 
government policies and other socio-economic aspects, that contribute to 
suburbanization/sprawl.  
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Concentration of Poverty and Racial Minorities 
The ecological perspective considers the concentration of poverty and race in urban areas 
as a natural ecological process.  According to Kleinberg (1995), as population groups move into 
the city and among its different zones, they are sorted out in relation to their economic 
characteristics, in terms of what they can afford to pay in rental or other housing costs.  At the 
same time, the cultural characteristics of migrating individuals and groups also play an important 
role in the sorting process, with each natural area selecting from what Zorbaugh (1961) described 
as the “mobile competing stream of the city’s population…the particular individuals pre-destined 
to it” by their cultural traits (p. 47).  Thus, like competition, dominance, and succession, spatial 
segregation based on social and economic differences is perceived as a natural process.  As 
Zorbaugh observed: 
The natural areas of the city tend to become distinct cultural areas as well—a “black belt” or 
a Harlem, a Little Italy, a Chinatown…a “stern” of the “hobo,” a rooming-house world…or a 
“Greenwich Village,” a “Gold Coast,” and the like—each with its characteristic complex of 
institutions, customs, beliefs, standards of life, traditions, attitudes, sentiments, and 
interests…Natural areas and natural cultural groups tend to coincide (p.47). 
 
 
Concentration of Poverty 
 
Compared to the 1950s and 1960s, since the 1970s, trends show a significant increase in 
the number of low-income persons residing in central cities.  There has been a relative decrease 
in the proportion of central city residents who could be classified as middle-income and an 
increase in the proportion of very wealthy and very poor residents.  Income polarization in cities 
has occurred partly because of the increased suburbanization of the middle-class.  As we saw 
earlier, middle-class homeowners have made up a huge proportion of the recent migrants to the 
suburbs.  Another factor that has contributed to income polarization is the decline of 
manufacturing and the growth of the service sector, leading to income polarization in two ways. 
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First, the decline in manufacturing jobs in the established manufacturing centers has reduced the 
number of stable, unionized, high-pay and high-benefit jobs, especially in the older industrial 
cities. Second, within the growing service sector, the new jobs being created fall into two sharply 
different categories (Kleniewski, 2002; Gottdiener and Hutchison, 2000). 
On the one hand, service sector growth has meant an increase in the number of highly 
paid managerial, professional, and technical workers, such as investment bankers, attorneys, and 
computer systems analysts.  On the other hand, a substantial proportion of the service sector 
growth is made up of low-skill, minimum-wage workers, such as cleaners, parking lot attendants, 
and food servers.  The earnings gap between high-wage and low-wage employment is greatest in 
cities with the fastest growing service economies.  This wage gap in new jobs is a major 
contributor to the urban income polarization of recent decades (Sassen, 1990).  Some writers 
have dubbed the urban effects of income polarization “the dual city,” noting that homelessness 
and luxury have both increased in urban areas (p. 114).  For individual families at least, income 
may be an even more critical determinant of location than race.  Absent the necessary financial 
means, a family of whatever color or race may be precluded from living in prosperous 
jurisdictions.  Thus, low-income families remain largely confined to central cities where housing 
is more affordable (Downs, 1994).  Affluent communities, through zoning restrictions and 
building codes, generally do not welcome residents who may be tax users rather than taxpayers 
(Morgan and Mareschal, 1996, p. 584). 
Concentration of poverty is also a highly racialized phenomenon.  Nationally, there are 
almost as many residents of metropolitan areas that are poor and white as those who are poor and 
black, or poor and Hispanic combined.  Yet, poor whites rarely live in poor neighborhoods 
(where poverty rates exceed 20 percent).  Nationally, only one-quarter of poor whites live in 
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poverty-impacted neighborhoods; three-quarters live in working class or middle-class 
neighborhoods scattered all over metropolitan areas.  By contrast, half of poor Hispanics and 
three-quarters of poor blacks live in poor barrios and ghettos in inner cities and inner suburbs 
(Rusk, 1999).  To the extent that this is true, Bollens (1986) noted that exclusionary practices 
based on race will be most common in metropolitan areas with high percentages of blacks and 
Hispanic residents.  The income inequality ratio between central city and non-central city 
residents will continue with an increase in the percentage of racial minorities in the metropolitan 
area.   
 
Concentration of Racial Minorities 
Early sociologists and classical human ecologists identified a number of similarities 
between neighborhoods of African-American migrants and those of European immigrants.  For 
example, both groups established their own churches, newspapers, businesses, and mutual aid 
groups.  Some analysts hypothesized that as time went on, African-Americans who migrated to 
the cities after 1916 would become assimilated into the society’s mainstream, losing their 
distinctiveness.  These analysts thought that the racially separate ghetto would be a temporary 
phenomenon, just as the ethnic enclaves of European immigrants had been.  They thought that 
African-Americans would eventually move to different concentric zones based on their 
economic characteristics, in terms of what they could afford to pay in rental or other housing 
costs.  Their predictions, however, were wrong.  As the segregation of white ethnic groups 
decreased with the passage of time, the segregation of African-Americans increased.  In the end, 
sociologists were forced to accept the fact that black-white racial segregation and discrimination 
were going to be  longer-lasting phenomena than could have been predicted by the experiences 
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of the European immigrants (Taeuber and Taeuber, 1965); Hawley, 1971; Hershberg et al. 1979; 
Lieberson 1980; Kleniewski, 2002).   
 Massey and Denton (1993) summed up the differences between the experiences of the 
European immigrants who arrived prior to 1920 and those of African-Americans.  They found 
three fundamental distinctions between the immigrant enclaves and the black ghettos.  First, 
immigrant enclaves were never as ethnically homogeneous as today’s African-American areas. 
In immigrant neighborhoods, a single ethnic group typically made up between one-quarter and 
one-half of the population, whereas in many African-American neighborhoods, blacks constitute 
over three-quarters of the population.  Second, only a small proportion of members of a given 
ethnic group lived in ethnic enclaves, whereas the vast majority of African-Americans in large 
cities live in them.  Third, ethnic enclaves were temporary adjustments to American society and 
aided the groups’ economic mobility; black ghettos, in contrast, have become permanent features 
of cities and do not foster upward mobility (Massey and Denton, 1993).  The main reason for the 
segregation of African-Americans is due to income and residential separation.  
Despite the widely accepted ideal that favors integrated residential development, 
metropolitan areas in the United States remain segregated by race and ethnicity (Frank, 2001).  
In 2003, Glaeser and Vigdor used the dissimilarity index to measure the level of residential 
segregation in the United States.  Although African-Americans continue to be concentrated in the 
central cities, the authors’ analysis revealed that in the 1990s the level of segregation between 
blacks and nonblacks were at their lowest point since roughly 1920.  During every decade 
between 1890 and 1970, segregation rose—and rose dramatically—across American cities.  But 
in the 1970s, segregation began to fall.  The sharpest decline in segregation occurred during the 
1970s, and continued during the 1980s and 1990s (Katz and Lang, 2003).  The decline in 
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segregation stems from the integration of formerly all-white census tracts rather than from the 
integration of overwhelmingly (80 percent or more) black census tracts.  However, despite this 
decline, patterns of sprawling metropolitan development continue to divide Americans more and 
more by income class.  Every suburban enclave of privilege is balanced by an inner-city enclave 
of social misery.  Poor blacks have become more isolated than ever in poor inner-city 
neighborhoods (Rusk, 1999). 
Contemporary human ecologists attribute the isolation of poor African-Americans in 
inner-city neighborhoods to three sets of factors.  According to Hawley (1971), the first is the 
condition of poverty itself.  The economically deprived are unable to occupy any but the 
cheapest rental housing in the central city.  Bollens (1986) noted that “working within an 
extreme income constraint, blacks lose out in the impersonal competition of the residential 
marketplace and are relegated to the core city area” (p. 237).  The second factor is that 
movement of whites toward city peripheries and suburbs and their replacement in old residential 
areas by blacks makes for increasing separation of color groups.  The suburban-ward movement, 
though influenced in some localities by influxes of blacks, is basically a response to quite 
different circumstances.  The effect is the same, of course, regardless of the cause.  Institutional 
practices comprise a third factor.  Prominent among such practices have been the activities of 
land developers and real estate brokers (Hawley, 1971).  For example, virtually all real estate 
subdivisions created in Northern urban areas from the early 1920s until the mid-1940s had 
clauses written into their deeds that prohibited the resale of the residential lots to people of color.  
The “protective covenant,” as that clause was designated, was assumed to have the force of a 
contract.  By that means, blacks were restricted to old sections of cities (a Supreme Court 
decision in 1948 declared the “protective covenant” unenforceable).  Another institutionalized 
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practice is that of real estate brokers who, under the guise of a “code of ethics,” refuse to 
negotiate sales of property in all-white neighborhoods to members of colored groups (ibid, 1971, 
p. 251).  Social scientists have collected substantial evidence to show that institutional 
discrimination, although more subtle than in the past, is still widespread.  Research on the real 
estate industry, for example, details the role of realtors as the self-appointed custodian of 
property values or gatekeepers of neighborhoods.  Many studies, called housing audits, have sent 
pairs of white and African-American couples with similar jobs, incomes, and family size to real 
estate offices to see if the agents treat them the same or differently.  They show that African-
Americans stand a one-in-two chance of being discriminated against (Galster, 1990).  
Thus, many African-American communities are enclosed by a wall of discrimination. 
This situation is manifested in nearly every respect that might be considered.  Twice as many   
African-American-owned houses are overcrowded as are those of whites, and the differential 
incidence of dilapidation and lack of modern plumbing is about the same.  Should an African-
American try to buy a home, he has relatively little access to federally insured mortgages due to 
“redlining.”  Redlining (though less common today due to the passage and implementation of the 
Community Reinvestment Act) is the placement of certain city areas, generally minority 
neighborhoods, off-limits for mortgage loans.  Hence, he or she must accept short-term 
mortgages at high interest rates.  Neither the education of his parents nor the quality of his 
segregated schools assures the black child equal opportunity with white children; his 
performance on national standardized tests is therefore two years below his grade level, whereas 
the white child is almost a year better than his grade level.  Unemployment among blacks is 
twice as frequent as among whites and it is particularly concentrated in the labor force entry ages 
of 16 to 20 years.  As a consequence of all these disabilities, downward mobility, measured by 
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comparisons of sons’ with fathers’ occupations, is far more common among African-Americans 
than is upward mobility (Hawley, 1971). 
 
Mobility and Resistance Theory 
Amos Hawley and other contemporary human ecologists explain the phenomenon of 
spatial segregation by the mobility and resistance theory.  According to ecologists, the ecological 
processes that produce and preserve the “sociospatial” structure of the city involve the dual 
opposing forces of 1) mobility and change, and 2) stability and resistance to change.  Black 
penetration into previously white urban neighborhoods encompasses both of these ecological 
processes.  Upwardly mobile blacks view contested areas as compatible to their housing needs 
and rising socio-economic status.  The resident white population, having previously identified 
the area as congruent with their own social standing, tends to oppose black entry, which they 
view as leading to neighborhood status deterioration (Berry and Kasarda, 1977, p. 21). 
Urban scholars have argued that the mobility theory is too simplistic because the forces 
that contribute to segregation are complex and neither easily determined nor measured.  
Furthermore, as society and economies change, conditions and forces contributing to segregation 
are likely to change as well (Frank, 2001, p. 1).  Over the past decade or so, scholars began to 
detect new types and patterns of segregation.  Marcuse (1997), for example, pointed to the 
development of extreme conditions of economic segregation, the ‘outcast ghetto’ and ‘citadel.’  
Moreover, segregation patterns vary by geographic region.  When comparing different 
metropolitan areas, racial and ethnic segregation appears most intractable in older cities of the 
Northeast and Midwest, whereas minorities and whites seem to mix more freely in the newer 
cities of the Sunbelt and Western United States (Frank, 2001).  However, human ecologists 
maintain that, for the bulk of white American society, race continues to play an important role in 
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ascribing group, as well as neighborhood status, even after education, income and occupational 
levels are considered.  Since blacks, as a group, are considered of lower status by many whites 
and, in large concentrations, are associated with residential undesirable areas, the arrival of large 
numbers of blacks reduces a neighborhood’s rank in residential status hierarchy for whites; the 
lower status of the neighborhood deters other white families from entering, and the remaining 
families suffer status loss since, prima facie, they live in a less desirable area (Berry and 
Kasarda, 1977, p. 21).   
Because neighborhood status is so affected by racial change, areas that attract large 
concentrations of blacks are typically unable to retain white residents regardless of positive 
physical features, such as environmental amenities, accessibility to place of work, or high-quality 
housing.  Racial composition inexorably dominates physical standards in white residential 
decision making (Berry and Kasarda, 1977).  According to Taeuber and Taeuber (1965), 
dwelling units once occupied by black families rarely revert to white occupancy, and whites tend 
to avoid purchasing homes adjacent to black households (Rapkin and Grisby, 1960).  The 
Taeubers’ data, however, is significantly dated.  Empirical research conducted by Glaeser and 
Vigdor in 2003 revealed that whites and blacks are now living closer to one another, reflecting 
rising black incomes and resolute government action against discrimination in housing. The 
reason for this improvement stems from the integration of formerly all-white census tracts rather 
than from the integration of overwhelmingly (80 percent or more) black census tracts (Katz and 
Lang, 2003).  The study also revealed that “the decline in segregation does not in any sense 
represent an elimination of census tracts with high percentages of African-Americans. During the 
1990s, the number of census tracts with a black share of population exceeding 80 percent 
remained constant nationwide.  No meaningful portion of the nationwide decline in segregation 
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can be attributed to the movement of whites into highly black enclaves” (ibid, 2003, p. 220).  To 
the extent that whites are not moving into black census tracts, the ecological hypothesis that 
residential patterns in the cities and suburbs reflect a continuing white reluctance to share space 
with blacks may be valid.   
Critiques of human ecology’s mobility theory often say that racial segregation is a result 
of African-Americans’ inability to afford to live in white neighborhoods.  This is often the first 
explanation that comes to mind, and it holds a great deal of intuitive appeal because it is true that 
African-Americans, on average, earn less than whites.  But there is much more overlap in the 
income distribution between African-Americans and whites than there is overlap in their 
residential patterns.  When researchers control for income, they find that whites and African-
Americans with similar incomes still mostly live apart.  In his study of race and income, John 
Kain (1987) summarizes that research on the relationship between income and residential 
segregation as follows: 
A large number of empirical studies have considered whether existing patterns of racial 
residential segregation can be explained by income and other socio-economic differences 
between black and white households.  While these have consistently shown that the intense 
segregation of black households cannot be explained by these factors, the myth that income 
differences are a major, if the principal, explanation of racial residential segregation persist 
(pp. 202-203). 
 
 Kain’s own research shows that if income alone were the basis of housing location, the 
black population of major cities would be distributed much differently than is currently the case.  
Kain’s research adds to the many others that find that only a small proportion of racial 
segregation is due to income differentials between African-American and white households 
(Taeubur, 1968, Van Valley et. al., 1977; Galster, 1988).  
White reluctance to share space with blacks is having adverse consequences:  it promotes 
racial tension, the abandonment of cities by the white middle-class, growing city-suburban 
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disparities in resources and income, and continued residential segregation by race.  Human 
ecologists believe that neighborhood status is the basic factor.  Since blacks continue to be 
labeled with the imputation of status inferiority and, in more than token numbers, are considered 
detrimental to an area’s residential status, most whites oppose a growing concentration of blacks 
in their neighborhoods.  Hence, any substantial movement of blacks into white neighborhoods or 
the suburbs will represent not integration, but expansion of ghettos across city lines.  The 
conclusion that must be reached is that substantial residential integration by race is unlikely to 
emerge either in the central city or in suburbs in years to come; segregation will remain a 
fundamental feature of the American urban scene (Berry and Kasarda, 1977).   
 As observed by Gottdiener and Hutchison (2000), lower-income residents, as well as 
more affluent whites, have found places in the suburban region to live.  Blacks, however, have 
over the years found it difficult to suburbanize even to this day.  They represent around 5 percent 
of the total suburban population despite being 12 percent of the general population (p. 87).  
Typically, black people suburbanize by moving to areas outside the central city that are directly 
adjacent to their city neighborhoods (Muller, 1981).  As we have seen, therefore, blacks are 
considerably overrepresented in the central city and underrepresented in the suburbs relative to 
their population.  While whites have found the suburbs open to them, the uniformity of housing 
price within each subdivision has resulted in graphic segregation within suburban regions.  
Wealthier suburbs in particular have been successful in keeping blacks and the less affluent out 
of their areas through the home rule device of exclusionary zoning (Gottdiener and Hutchison, 
2000).  Massey and Hajnal (1995) also noted a change in the level at which segregation occurs.  
The most recent manifestation of racial separation is at the municipal rather than the 
neighborhood level.  Weiher’s (1991) research on Cook County, Illinois and Los Angeles 
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County confirmed that, over time, racial segregation has become organized by city rather than by 
neighborhood.  Over a long period of time, separate incorporation became a devise to segregate 
by race and income and to protect the tax base of middle-class communities (Morgan and 
Mareschal, 1999).  
In sum, metropolitan areas have taken on diverse socio-economic characteristics.  
African-Americans remain relatively excluded from suburban living except in designated places.  
Hence, vast suburban regions are increasingly segregated by class and race.  In its own way, this 
pattern replicates the division of race and class within the central city.  As a result, some of the 
city problems of residential segregation have been duplicated in the suburbs and are now region-
wide (Gottdiener and Hutchison, 2000).   
 
Summary of Contemporary Human Ecology 
 
After a careful review of the literature on human ecology (classical and contemporary 
human ecology), it is clear that the theory remains active in urban studies because it appreciates 
contemporary urban spatial patterns.  However, it has its limitations.  As seen from the literature 
review (Gottdiener and Hutchison, 2000, p. 230), contemporary human ecology views social 
organization as fundamentally produced by the technologies of communication and 
transportation.  Its core biological metaphor has been retained, as well as its central view that 
social organization should be understood as a process of adaptation to the environment.  It tends 
to focus on the individual city, instead of a regional metropolitan perspective.  It avoids any 
mention of social groupings, such as classes or ethnic, racial, and gender differences.  It sees life 
as a process of adaptation rather than competition for scare resources, which often brings 
conflict.  It has a limited conception of the economy, which members of the Chicago school  
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conceive of principally as the social organization of functions and division of labor—a 
conception that neglects ecological location, and ignores aspects of the real estate industry and 
its role in developing space.  Finally, the theory seems to ignore the political institutions that 
administer and regulate society, and affect everyday life through the institutional channeling of 
resources.  The theory’s emphasis is on the push factors or the demand-side, which neglects the 
powerful supply-side causes of growth and change in the metropolis (p. 231). 
In light of these limitations, contemporary human ecology (Kasarda, 1980, p. 393-395), 
recommends the establishment of a national urban policy that will work with the forces of 
redistribution rather than fruitlessly attempting to reverse them because large, dense 
concentrations of people and firms have become technologically obsolete.  In this perspective, 
according to Kasarda (1980), if there is hope for the older central cities, it lies in adapting to 
postwar technological changes, not in denying those changes by instituting growth boundaries or 
trying to lure back to the cities the manufacturing industries that have left.  Hence, the best 
course of action for cities is as follows: 
1. Continue to encourage the growth of administrative and professional jobs in the central 
business district areas as a way of providing advanced services to expanding business 
complexes throughout the metropolis.  
 
2. Focus on revitalizing core areas into culturally rich, architecturally exciting magnets for 
conventions, tourism, and leisure-time pursuits.  
 
3. Support the restoration of historic neighborhoods adjacent to the central business district 
in order to increase the appeal of these core areas and provide conveniently located 
housing for CBD employees.  
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4. Act to eliminate discriminatory zoning and real estate barriers that deny housing 
opportunities to minority and lower-income persons near blue collar job complexes in 
suburban and nonmetropolitan areas.  The policy should also help develop additional 
low-income housing near expanding job sites outside central cities.  
 
5. Support intensive, up-to-date technological training programs that will provide all those 
desiring employment with appropriate skills. 
 
Although Kasarda’s suggestions are eminently reasonable when viewed within the 
assumptions of the ecological perspective, a more comprehensive ecological theory requires the 
full articulation of the social and political realities in shaping the direction that urban 
development takes.  Specifically, the theory needs to take into account the negative impacts that 
concentration of poverty and racial minorities in central cities are having on the ecological 
system.  Research conducted by Rusk (1993, 1995, 1999), Orfield (1997), Wilson (1987), 
Galster and Hill (1992), Downs (1973) and fair housing agencies reveals that suburban 
governments and private institutions have established powerful barriers to keep minorities and 
the poor out of the suburbs.  The barriers include exclusionary zoning, and not allowing public 
transportation services into the suburbs.  Non-governmental barriers include “steering” by 
realtors, “clandestine protective covenants” and “gentlemen’s agreements” to keep minorities out 
of certain neighborhoods, and redlining (the denial of mortgages and renovation loans by lending 
institutions in high-risk and minority neighborhoods).  These studies show that low-density 
development in the suburbs isolates the poor and minorities in the central cities.  The 
concentration of poverty and racial minorities, in turn, leads to negative psychological effects on 
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individuals, failing public schools, poor-quality housing, deteriorating neighborhoods, high 
crime rates, gang activities, a high social cost to local government, higher taxes, physical 
separation from jobs and middle-class role models, dependence on a dysfunctional welfare 
system, weakened work skills, a high teenage pregnancy rate, a high school dropout rate, and a 
high unemployment rate.  These negative factors are essentially pushing middle-class families, 
the bedrock of stable communities, to the suburbs for safer low-density neighborhoods and 
higher-performing schools.  Hence, it is reasonable to conclude that addressing the causes and 
effects of concentrated poverty and race in central cities should conceptually contribute to the 
theory of human ecology.   
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CHAPTER III:     RESEARCH DESIGN AND METHODOLOGY 
 
 
OVERVIEW OF THE ROANOKE METROPOLIS 
By any standard, the Roanoke metropolis is one of Virginia’s most beautiful regions.  It 
enjoys abundant and beautiful natural resources, bountiful farmland, the Blue Ridge and 
Alleghany Mountains, strong communities, scenic rural landscapes, and a wealth of historic and 
cultural resources.  These features, combined with a strong quality of life, make this region an 
attractive place to live, work, and visit.  However, recent anxieties about growth patterns and 
slow economic growth have resulted in citizens, business elites, and policymakers across the 
region becoming increasingly concerned about the future viability of the region.   
With a 2000 population of 235,932 residents, the Roanoke metropolis’ prevailing spatial 
pattern is in part the manifestation of long-developing national trends towards low-density 
development, auto dependence, decentralized labor markets, and the shift of population towards 
suburbs rather than cities or rural areas (Rusk, 2000).  Before exploring these ecological 
dimensions, it is important to note that the jurisdictions that make up the metropolis (the City of 
Roanoke, Roanoke County, Botetourt County and City of Salem) are complex, and the way that 
they are individually affected by these trends varies.  The subsequent tables and figures discuss 
the socio-economic trends in the individual localities in order to show the disparity and 
complexity of the region’s growth patterns.  No part of the region is monolithic; urban and 
suburban communities within each of the cities and counties have very different levels of job 
growth, population growth, racial makeup, and income levels.  Yet, while counties, cities and 
towns all have their own complicated stories, there is a clear overall picture of growth that 
emerges from the extensive scholarly literature and statistical information on the Roanoke 
metropolis.   
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The socio-economic data indicate clear divisions between areas of hyper-growth and 
areas of economic stagnation.  Jobs are clustered in the city, and population is shifting to 
suburban communities.  The vast majority of the region’s economically-distressed and minority-
concentrated neighborhoods are found in the City of Roanoke.  The areas of greatest growth, 
greatest sprawl, and most critical traffic congestion are in the suburbs on Routes 419, 220 and 
460.  Perhaps most significantly, this trend mirrors a dramatic and long-standing divide between 
predominantly African-American neighborhoods and predominantly white ones.  The imbalances 
in economic opportunity and growth in the region closely match patterns of racial and economic 
segregation, indicating that class and race are important factors contributing to the region’s 
unbalanced ecological system.  
Indeed, the spatial pattern of the Roanoke metropolis is divided into several diverse 
communities, ranging from poverty- and minority-concentrated neighborhoods to high income 
sections.  Policymakers, planners, and business elites know that the social characteristics and 
needs of these various communities vary greatly, and that policies and programs need to be 
designed accordingly for the economic future of the region.  Because the region’s communities 
are too complex to allow public officials to rely completely on intuition and personal 
observations, planners and other students of the metropolis need empirical tools that will provide 
a more reliable understanding of the changing character of the Roanoke metropolitan area.  A 
common planning tool that is often used to analyze the social-spatial pattern of a community is 
the ecological statistical technique called Social Area Analysis.   
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CASE STUDY DESIGN 
Because the focus of this dissertation is based upon a single metropolitan area, the 
methodology adopted is one that utilizes the case study format.  A case study is a detailed 
examination of one setting, or a single subject, a single depository of documents, or one 
particular event (Merriam, 1988; Yin, 1994; Stake, 1994).  According to Peter Deleon (1997), 
studies of a single urban area “encompass more complexity, describe things more thickly, and 
adopt a more exploratory thrust” (p. 20).  Data in urban/suburban case studies can be obtained by 
some mixture of direct observation, elite interviews, newspaper accounts, census statistics, and 
local government documents and reports, all typically mixed in a narrative of the locality’s 
history told from a point of view.  This dissertation utilizes many of these approaches.  The 
benefit of the case study is that it enables a rigorous, holistic investigation of issues shaping the 
spatial patterns within a metropolitan area.  Yin (1994) observed that the case study investigates 
a phenomenon within its real-life context while permitting uses of multiple sources of evidence 
by the researcher.  
In this dissertation, the case study method is designed to examine the effects of low-
density development in the outer suburbs on low-income populations and racial minorities in the 
City of Roanoke and its older suburbs.  This case study is accompanied by a review of other 
ecological studies of urban growth patterns in recently published literature to offer a solid 
understanding of the social-spatial context within which urban areas like the Roanoke metropolis 
function.  However, the researcher will take care not to generalize beyond cases that are similar 
to this case study.  To address criticism of inadequate generalizibility, Deleon (1997) stated that 
“well-designed single case studies put explanatory theory and statistical inference on the right 
track” (p. 21).  As illustrated in the next section of this chapter, the general design of a case study 
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is best represented by a funnel – moving from broad exploratory beginnings to more direct data 
collection and analysis (Bogdan and Biklen, 1998).    
 
Definition of Metropolitan Area and Boundary Standardization 
 The study defines the central city and its suburbs (the portion of the metropolitan area 
located outside of the central city) largely in accordance with the United States Office of 
Management and Budget’s (OMB) definitions in effect for Census 2000.  The Census Bureau 
defines a metropolitan area as a large population nucleus, together with adjacent communities 
that have a high degree of economic and social integration with that nucleus.  Metropolitan areas 
usually include a city or a Census Bureau-defined urbanized area with 50,000 or more 
inhabitants. Suburban areas are tied through commuting patterns to the central city and possess 
other selected metropolitan characteristics.  In Virginia, these suburban areas are metropolitan 
counties, which are politically independent from the city.  The Commonwealth of Virginia is the 
only state in the United States that has an independent city-county system. 
 Using Census 2000 boundary definitions, the analysis uses 1980, 1990 and 2000 Census 
data to analyze the spatial patterns of the Roanoke Metropolitan Statistical Area, which (in 2000) 
consisted of the Cities of Roanoke and Salem, and the Counties of Roanoke and Botetourt.  
During the 1980-2000 time periods, several tract boundaries in Roanoke County were split due 
to population increases.  To avoid any distortion to the data, the tract boundaries in Roanoke 
County have been standardized between two census years—1990 and 2000.  In other words, 
Census tract boundaries that were split in 2000 will be averaged in order to come up with a 
relatively accurate approximation for the 1990 Census boundaries.   
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SOCIAL AREA ANALYSIS/FACTORIAL ECOLOGY METHODOLOGY 
 
This dissertation uses the descriptive statistical method called Social Area Analysis (a 
subset of human ecology) to analyze the multiple spatial patterns of the Roanoke metropolis.  
The term social area analysis applies to that mode of analysis originally outlined by Eshref 
Shevky, Marilyn Williams, and Wendell Bell in their studies of Los Angeles and San Francisco 
(1949, 1953, and 1955) (Kasarda, 1977 p. 122).  This method of urban analysis uses U.S. Census 
tract data to rank areas within a city or metropolitan area based on three measurable dimensions: 
the average socio-economic status of households in the area (economic status), family size and 
structure (family status), and the area’s racial and ethnic makeup (ethnic status).  These three 
indexes, one per dimension, are designed to measure the position of census-tract populations on 
scales of the three dimensions (Shevky and Bell, 1955).  Over time, the dimension reflecting the 
socio-economic status (SES) of households has been proven to be the best measure of the 
positions of populations.  
 To help manage the large mass of socio-economic variables and to add more validity to 
the analysis, the dissertation also uses factorial ecology.  In brief, factor analysis is a multivariate 
statistical technique that compresses a large number of interrelated variables into a limited 
number of dimensions or factors (Frankfort-Nachmias and Nachmias, 2000).  Factor analysis, by 
helping to identify the most powerful indicators of a concept, contributes to increasing the 
efficiency, as well as validity of the research (Frankfort-Nachmias and Nachmias, 2000, p. 427).  
More specifically, factor analysis can satisfy either of two objectives: (1) identification of structure 
through data summarization or (2) data reduction (Hair et al, 1998). 
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Outline of Research Methodology 
 
 This dissertation’s primary objectives for applying social area analysis/factorial ecology 
are to (1) identify the appropriate social and economic variables; (2) reduce the large mass of 
variables into a manageable number; (3) construct a socio-economic status (SES) index through 
logical combinations of the variables; (4) rank each of the metropolis’ census tracts based on the 
SES index; and (5) develop an ecological growth model hypothesis for the Roanoke metropolis.  To 
further clarify the dissertation’s research methodology, a flow chart that illustrates each of the 
steps involved in the research methodology is presented in Figure 4.    
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Figure 4:  Flow Chart of Research Methodology 
 
 
 
 
 
 
 
 
 
 
 
 
 
Analyze the location of SES areas to 
develop an ecological growth model for 
the Roanoke metropolis 
Develop an ecological 
growth model for Roanoke 
metropolis
Analyze the eigenvalues/scree-plot to 
determine which of the 11 extracted variables 
are the most dominant
Compress the 11 variables into 6 Socio-
Economic Status (SES) factors…because the 
dimension reflecting SES of households has 
been proven to be the most important 
determinant of residential location
Conduct factor analysis to reduce the 30 
variables to 11 variables. The purpose is to 
retain the nature and character of the 30 
variables, while reducing the number to 
simplify the subsequent analysis.  
Use the statistical 
software called SPSS to 
confirm whether the 30 
variables are appropriate 
for factor analysis 
Rank each of the Roanoke MSA’s 
census tracts by analyzing 2000 census 
data for the SES factors 
Devise the following classification to 
interpret the scores:  
SES I   =   Challenged Area 
SES II  =  Transitional Area 
SES III =  Moderate Area 
SES IV =  Healthy Area 
Step 4 
SES Ranking 
of each Census 
Tract 
Step 5 
Growth 
Model 
Run factor analysis to show how each SES 
factor loads or correlates with each other 
(See Pattern/Correlation Matrix) 
Conduct a thorough analysis of 
1980-2000 US Census data to 
identify key variables and to better 
understand the metropolis’ growth 
pattern  
Group the multitude of variables examined into 30 
Socio-Economic variables based on previous social 
area analysis studies employed by Shevky and Bell 
because these studies explain the MSA’s social and 
economic dynamics 
Step 1 
Variable 
Selection 
Step 3 
Construction of 
SES Index 
Step 2 
Factor 
Analysis 
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Identification and Selection of Social and Economic Variables 
This dissertation examines the social conditions and spatial patterns of the Roanoke 
metropolis.  As illustrated in Table 1, 30 social and economic variables have been identified and 
grouped into one of three categories socio-economic, family, race/ethnicity.  GIS maps are then 
made for some of the variables.   
 
Table 1:  Social and Economic Variables for Roanoke Metropolis 
 
           Data Available in 
Index       Type of Variable      1980-2000 
 
1. Total population      Socio-economic  yes 
2. Percent black     Race/ethnicity   yes 
3. Percent white     Race/ethnicity   yes 
4. Percent Hispanic     Race/ethnicity   yes  
5. Percent below poverty    Socio-economic  yes  
6. Percent no vehicle     Socio-economic   yes  
7. Percent free lunch     Socio-economic  yes 
8. Median family income    Socio-economic   yes 
9. Per capita income      Socio-economic  yes 
10. Total housing units    Socio-economic  yes 
11. Median house value    Socio-economic  yes 
12. Percent of single-family dwellings   Socio-economic  yes 
13. Median house age     Socio-economic  yes 
14. Percent homeowners    Socio-economic  yes 
15. Number of family households   Family    yes 
16. Percent married couples    Family    yes 
17. Percent children <18 in married-couple hhs Family    yes 
18. Percent female head of households  Family    yes  
19. Percent non-family households   Family    yes  
20. Percent persons with no high school diploma Socio-economic  yes  
21. Percent persons with high school diploma Socio-economic  yes  
22. Percent persons with college degree  Socio-economic  yes  
23. Percent schools with SOL passage rates   Socio-economic  yes  
24. Percent students who dropout of school   Socio-economic  yes  
25. Percent workers     Socio-economic   yes  
26. Percent unemployed     Socio-economic  yes 
27. Percent living in crowding conditions  Socio-economic  yes  
28. Percent of households on public assistance  Socio-economic  yes 
29. Percent population <16 years of age  Socio-economic  yes  
30. Percent population >60 years of age  Socio-economic  yes  
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Data Reduction/Factor Analysis 
After the 30 social and economic variables have been identified and tested, the 
dissertation uses factor analysis to analyze and reduce the variables into a more manageable 
number for analysis.  The statistical software called Statistical Package for Social Sciences 
(SPSS) generates the Communalities Table, which indicates the amount of variance in each 
variable that is accounted for by the factors in the factor solution.  In other words, the table 
shows which of the 30 variables share something in common with the rest of the variables, and 
thus should be extracted.  The range of communalities is between 0.000 and 1.000, and only 
variables that have a value above .600 are extracted or selected out for further analysis. 
After the structure of the interrelationships among the 30 variables has been determined, 
SPSS, through the Total Variance Explained Table, indicates which of the variables should be 
extracted for further analysis.  Only factors with eigenvalues that are greater than 1 are 
considered significant; all factors with eigenvalues less than 1 are considered insignificant and 
are not selected for further analysis.  According to Hair (1998), using the eigenvalue for 
establishing a cutoff is most reliable when the number of variables is between 20 and 50.  
Subsequently, the scree plot is used to confirm the dominant variables by plotting the 
eigenvalues against the number of factors in their order of extraction.  The shape of the resulting 
curve is used to evaluate the cutoff point.  
 
Constructing the Socio-Economic Status (SES) Index 
Once the dominant and most related variables have been identified, they are extracted and 
combined into factors.  Together, these factors represent the Socio Economic Status (SES) index.  
SES is a single composite index that represents the entire set of related variables.  According to 
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Hair (1998), this offers the researcher a powerful tool in achieving a better understanding of the 
structure of the data and a way to simplify other analyses of a large set of variables by using the 
replacement composite variable.   
 
SES Ranking of Each Census Tract in the Metropolis 
Next, a scoring system is devised so that each census tract receives a value or score on 
each factor—the value being expressed in terms of how much the tract deviates above or below 
the average of all tracts.  For example, a census tract receives a zero only if its score is below the 
regional average of all variables.  However, if the census tract’s score exceeds the regional 
average of any given variable, the score is then based upon the percentage by which it exceeds 
the average (Index Score = Percent of Regional Average / 100).  If, for instance, a tract has a 
poverty population that is 500 percent, the regional average of poverty populations, the census 
tract receives a score of 5.0 for the poverty component of the index score.  After the factors are 
scored, a simple classification system is developed to aid in the interpretation of the ranking and 
classifying the SES areas of the metropolis.  For examples, tracts ranked 1-10 could be classified as 
SES IV or “healthy areas;” tracts ranked 11-20 could be classified as SES III or “moderate areas;” 
tracts ranked 21-30 could be classified as SES II or “transitional areas;” and tracts ranked 31-43 
could be classified as SES I or “challenged areas.”    
 
Developing a Growth Model Hypothesis from the SES Areas 
After the 44 census tracts of the Roanoke metropolis have been classified into SES areas, 
the dissertation develops a growth model hypothesis for the metropolis.  The three classical 
urban growth models serve as the benchmark for assessing Roanoke’s growth pattern.  The 
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models are:  concentric zone model (Burgess 1925), sector model (Hoyt 1939), and multiple 
nuclei model (Harris and Ullman, 1945).  The concentric zone model finds that the city grows 
outward from the central business district to the periphery in the form of a series of concentric 
rings, or zones that are used for different purposes and inhabited by different social groups.  The 
sector model hypothesizes that the city also grows outward, but the growth takes place along 
main transportation routes, or along lines of least resistance to form a star-shaped city.  The 
multiple nuclei model finds that land use patterns are built not around a single center or CBD, 
but around several discrete nuclei or centers.  In some cities, these nuclei have existed from the 
very origins of the city; in others, they have developed as the growth of the city stimulated 
migration and specialization (Harris and Ullman, 1945). 
 
Methodological Limitations of the Study 
This human ecological study confronts numerous obstacles because of the complexities 
of the multi-centered metropolitan regions that now characterize urban society in the 
Commonwealth of Virginia.  First, the study area excludes two localities that have been added to 
the Roanoke Metropolitan Statistical Area since 2000.  They are Franklin County and Craig 
County.  The reason for this omission is to maintain comparability with the 1980 and 1990 
baseline data.  Second, the study does not use 1980 and 1990 census data to compute the factor 
analysis and to rank the census tracts.  It only uses 2000 data because earlier data (1980 and 
1990) for several variables, such as “Persons without Access to a Motor Vehicle,” could not be 
located.  Third, the individual neighborhoods could not be mapped because the suburban 
localities (Roanoke County and Botetourt County) do not have “statistical neighborhoods.”  
Rather, they rely on the magisterial districts for neighborhood identity.  Fourth, this study 
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focuses heavily on the City of Roanoke, rather than the other localities because the main purpose 
is to demonstrate that hyper growth in the suburban communities is resulting in the concentration 
of poverty and racial minorities in the City of Roanoke.  Fifth, social area analysis/factorial 
ecology is subject to what is called “ecological fallacy.”  A census tract that is classified as low-
income, for example, may actually have many individuals who are lower or higher status living 
within its boundaries.  The reader is cautioned to take this into account when using data for tracts 
or neighborhoods.  
Finally, factor analysis is a complex and subjective multivariate technique with many 
limitations.  First of all, there are many techniques for performing factor analyses, and 
controversy exists over which technique is the best.  Second, the subjective aspects of factor 
analysis (i.e., deciding how many factors to extract, which technique should be used to rotate the 
factor axes, which factor loadings are significant) are all subject to many differences in opinion. 
Third, the problem of reliability is real.  Like many other statistical procedures, a factor analysis 
starts with a set of imperfect data.  When the data change because of changes in the sample, the 
data-gathering process, the numerous kinds of measurement errors, the results of the analysis 
also change.  The results of any single analysis are therefore less than perfectly dependable (Hair 
et al, 1998). 
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CHAPTER IV:    RESULTS OF SOCIAL AREA ANALYSIS/FACTORIAL ECOLOGY 
 
OVERVIEW OF SOCIAL AREA ANALYSIS/FACTORIAL ECOLOGY 
As explained in the previous chapters, the approach to understanding the spatial structure 
of the Roanoke metropolis is called human ecology.  This approach seeks to describe patterns of 
land use and the residential distribution of people with different social characteristics.  The 
theory does not deal with individuals; it is concerned only with collectivities as they exist in 
space.  Therefore, the data collected will be for the entire Roanoke metropolis and the individual 
localities within it according to a typology that makes possible comparative studies among 
regions.  
 According to Abu-Lughod (1971), there are a number of equally valid ways to dissect a 
metropolitan area and subdivide it according to varying sets of criteria.  The method ultimately 
selected depends essentially on the goal or goals of the investigator.  For example, geographers 
conventionally classify sub-areas within the city according to the dominant land uses; sociologists, 
on the other hand, are concerned with the social organization of the city rather than its physical plan 
and prefer to classify areas according to the dominant or “typical” characteristics of their residents; 
urban planners often combine US census data, GIS mapping and some multivariate analysis to 
analyze growth patterns.  Social area analysis/factorial ecology is one of the standard tools that 
planners, urban geographers and sociologists use to assess spatial patterns in metropolitan areas.  
 According to Gottdiener and Hutchison (2000), factorial analysis of data for American 
cities and their suburbs indicate that socio-economic status is the most important determinant of 
residential location (p. 124).  In brief, factor analysis is a computer-assisted statistical technique 
for classifying a large number of interrelated variables into a limited number of dimensions or 
factors.   The construction of factors is based on the identification of strong relations between a 
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set of variables.  The method assumes that variables representing a single factor will be highly 
correlated with that factor.  The correlation between a variable and a factor is represented by a 
factor loading.  A factor loading is similar to a correlation coefficient; its values range between 0 
and 1.0.  Loadings of .30 or below are generally considered too weak to represent a factor (p. 
428).  This dissertation finds that knowing how one area of the metropolis differs from another 
with regard to socio-economic characteristics can help identify the area’s spatial patterns and 
predict many other features in those settings. 
 
Early Works in Social Area Analysis/Factorial Ecology 
Shevky, Bell and Williams 
 In 1949, Eshref Shevky and Wendell Bell created the theory called social area analysis "...a 
method of analysis of population data ... to describe the uniformities and broad regularities observed 
in the characteristics of urban population" (Shevky and Williams, 1949).  They first applied the 
method to the City of Los Angeles, California in an attempt to understand socio-spatial patterns of 
the city.  Shevky and Williams later used the same method in 1955 in San Francisco.  Essentially, 
they used data from the decennial census to classify each residential census tract in the city.  
Moreover, they used the data to construct indicators of the economic, family, and ethnic 
characteristics of each neighborhood.  The characteristics of each neighborhood were then mapped 
to visually identify the city’s socio-economic status areas.  According to the authors, an analysis of 
each tract according to its indicators is an empirically tested instrument for determining the small 
social units of the large urban area.  "Boiling down" the long list of possible variables available 
from the census to their three indicators is described by Shevky (1958): 
When the social characteristics of urban populations are studied statistically, it is observed 
that they follow certain broad regularities, and that the variations in the social characteristics 
are graded and measurable. When different attributes of a population are isolated or 
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measured, they are found to vary in relation to other attributes of the same population in an 
orderly manner. 
  
 
The New Haven, Connecticut Health Study 
 In 1967, researchers from the New Haven, Connecticut Health Department used social area 
analysis to develop a health information system for the city.  Using census tract and block group 
level data, the study (1) demonstrated how social area analysis of related health and socio-economic 
characteristics might identify "high-risk" populations; (2) established a system whereby related data 
can be readily retrieved and analyzed using computer technology; and (3) produced information that 
would point out health and social problems and needs upon which planners can act and clearly 
display those data in a manner convincing to budget directors and consumers (Maloney and 
Auffrey, 2000).  To organize the large mass of data and to compress the social indexes into a 
smaller number of indicators (composite variables), the authors arrived at a measure of socio-
economic status (SES) for the city.  SES is a combination of social and economic variables that 
serve as an indicator of quality of social life in a designated area.  SES delineation made up of a 
composite, rather than measured along one dimension, such as family income or occupational 
status, is much more useful for planning purposes.  From correlation analysis and factor analysis, 
as well as from a theoretical point of view, it was determined that SES was really a combination 
of five variables: income, occupational status, educational status, family organization, and 
housing.  Health variables tended to display two kinds of clustering which made them either 
inefficient or too discrete for use in delineating social areas.  Many health variables had a high 
correlation with SES, while others were not associated with SES or each other (ibid, p. 2). 
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Violent Crime and Spatial Dynamics of Neighborhood Transition in Chicago 
 In 1997, Morenoff and Sampson used a factorial ecology research design to identify four  
separate dimensions of neighborhood difference in Chicago in their study of the changing 
geography of crime there – one example of the output of a large program of research in 
econometrics (Raudenbusch and Sampson, 1998).  For them, the advantage of using factorial 
ecology to produce composite indicators of neighborhood characteristics rather than individual 
variables is that such procedures remove the potential impact of collinearity when using those 
indicators as predictor variables in regression analyses, and the stability of the pattern so described.  
 
The 2000 Cincinnati Neighborhood Study 
 In 2000, Michael Maloney and Dr. Christopher Auffrey of the School of Planning at the 
University of Cincinnati published the fourth edition of Social Area Analysis of Cincinnati: An 
Analysis of Social Needs.  This version updated the 1974, 1986 and 1997 studies and measured 
the changes that had taken place in 30 years.  The Cincinnati study used the 1967 New Haven 
study as a model for analyzing the neighborhoods of the city of Cincinnati.  While the majority 
of the analysis focused on the city of Cincinnati, the authors also provided some analysis of 
Cincinnati’s metropolitan area.  The data was entirely from the decennial census, and the target 
was the seven-county Standard Metropolitan Statistical Area (Maloney and Auffrey, 2000).     
 The studies examined the vulnerable populations in Cincinnati:  minorities, 
Appalachians, seniors, children, the unemployed and underemployed.  A correlation matrix of 20 
variables was developed using the 115 census tracts within the city of Cincinnati.  Each of the 
census tracts was ranked on a complex index of socio-economic status (SES).  As with the New 
Haven study, to organize the large mass of data and to compress the social indexes into a smaller 
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number of indicators (composite variables), the authors arrived at a measure of socio-economic 
status.  The data were then entered into correlation and factor analysis to determine the degree of 
relationship between the social-economic status variables.  From there it was decided that SES was 
really a combination of five variables:  median family income, occupational status, educational 
status, crowding status, and family organization.  
 
APPLYING SOCIAL AREA ANALYSIS/FACTORIAL ECOLOGY IN ROANOKE  
  
 To investigate the social-spatial patterns of the Roanoke metropolis, this dissertation used 
the methodology of the 2000 Cincinnati study as a model.   The flow chart on page 64 illustrates 
each of the steps involved in the methodology.   On the basis of the Cincinnati study, an index of 
thirty (30) variables was selected to analyze the patterns of growth within the metropolis’ 44 
census tracts using data from the 1980, 1990 and 2000 censuses (population characteristics and 
housing characteristics) (see Table 2).  However, as more and more data were analyzed, it became 
clear that analyzing such a large mass of data was unwieldy.  Therefore, it was decided that 
factor analysis would be used to reduce the large set of variables measuring the social, economic 
and demographic characteristics of census tracts in the metropolis.  The unit of analysis is the 
census tract.    
Table 2:  Variables for Factor Analysis 
# Variables Definitions 
1 Total population total number of people living in the Roanoke metropolis 
2 % black  percentage of population reporting black (African or Caribbean) identity 
3 % white percentage of population reporting white identity 
4 % Hispanic percentage of population reporting Hispanic identity 
5 % below poverty percentage of families living below the poverty line 
6 % no vehicle percentage of households without access to a vehicle 
7 % free lunch percentage of school children on free and reduced lunch  
 75
8 Median family income median family income of the metropolis’ population 
9 Per capita income per capita income of the metropolis’ population 
10 Total housing units total number of housing units in the metropolis 
11 Median house value median house value in the metropolis 
12 % single family dwelling percentage of houses that are single-family detached 
13 Median house age median age of the housing stock in the metropolis 
14 % homeowners percentage of homeowners in the metropolis 
15 Family households number of family households in the metropolis 
16 % married couples percentage of married-couple households in the metropolis 
17 % children <18 years percentage of children less than 18 years of age living in married-couple family 
households 
18 % female households percentage of female head of households in the metropolis  
19 % non-family percentage of non-family households 
20 % 25> no high school percentage of persons 25 years or over with less then high school diploma 
21 % 25> high school percentage of persons 25 years or over with high school diploma or GED 
22 % 25> college percentage of persons 25 years and over with college degree 
23 % SOL passage percentage of schools with standard of learning passage rates 
24 % dropout percentage of teenagers that reported in the census they were not in school and 
had not graduated   
25 % workers 16> percentage of workers 16 years and over that hold semi-skilled, unskilled or 
service jobs 
26 % unemployed percentage of  the workforce unemployed and seeking work 
27 % crowding percentage of housing units with more than one person per room 
28 % public assistance percentage of households on public assistance 
29 % pop <16 years of age percentage of the population that is under 16 years of age 
30 % pop 60> years of age percentage of the population that is over 60 years of age 
 
The Factor Analysis  
The general purpose of factor analysis is to find a way to condense (summarize) the 
information contained in a number of original variables into a smaller set of new, composite 
dimensions (factors) with minimum loss of information.  More specifically, factor analysis 
techniques can satisfy either of two objectives: (1) identifying structure through data 
summarization or (2) data reduction (Hair et al, 1998).  The factor analysis addresses the 
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following question:  Are the 30 predictor variables listed in Table 2 separate in their evaluative 
properties, or do they “group” into some more general areas of evaluation?  (There are no null 
hypotheses associated with factor analysis).   
 To determine the structure of the interrelationships among the 30 variables, the 
Communalities Table (Table 3) was examined.  This table indicates the amount of variance that 
each variable shares with all other variables included in the analysis.  Variables that correlate 
highly (above .600) with the other variables are considered candidates for extraction. The table 
indicates the range of communalities to be from .865 to .422.  In this case, of the 30 social and 
economic variables, 11 are eligible for extraction because their values are above .600.  They are:  
percent black, percent below poverty, percent with no vehicle, percent on free and reduced lunch, 
median income, per capita income, median house value, median house age, percent homeowners, 
family households, percent under 18 in married couple households, and percent with no high 
school diploma.  The remaining variables have small values (less than .500), which indicates that 
they do not fit well in the factor solution, and are dropped from the analysis.  These variables are: 
total population, percent white, percent Hispanic, housing units, percent single-family units, 
percent married couples, percent family households, percent non-family households, percent 
with high school diploma, percent with college degree, percent of schools with Standard of 
Learning (SOL) passage rate, percent dropout, percent workers, percent unemployed, percent 
crowding, percent on public assistance, percent of population less than 16 years of age, and 
percent of population more than 60 years of age.  
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Table 3:  Communalities of Socio-Economic Variables 
Variables Initial Extraction 
Total population 1.000 .472 
Percent black 1.000 .865 
Percent white 1.000 .482 
Percent Hispanic 1.000 .430 
Percent families below poverty 1.000 .868 
Percent persons with no vehicle 1.000 .856 
Percent on free and reduced lunch 1.000 .860 
Median family income 1.000 .730 
Per capita income 1.000 .720 
Housing units 1.000 .370 
Median house value 1.000 .630 
Percent single family 1.000 .384 
Median house age 1.000 .642 
Percent homeowners 1.000 .710 
Number Family households 1.000 .650 
Percent married couples 1.000 .490 
Percent <18 years of age in married households 1.000 .595 
Percent female head of households 1.000 .495 
Percent non-family households 1.000 .410 
Percent with no high school diploma 1.000 .790 
Percent with high school diploma 1.000 .420 
Percent with college degree 1.000 .390 
Percent schools with SOL passage rates 1.000 .490 
Percent dropout   1.000 .492 
Percent workers 1.000 .430 
Percent unemployed 1.000 .480 
Percent crowding 1.000 .495 
Percent on public assistance 1.000 .492 
Percent population less than 16 years of age 1.000 .420 
Percent population 60 years of age or higher 1.000 .422 
 
 
Extraction Method: Principal Component Analysis. 
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 The Total Variance Explained Table (Table 4) was then examined.  This table shows the 
number and qualities of the 11 variables extracted for further analysis from the original 30 
variables.  The table contains information regarding the 11 possible factors and their relative 
explanatory power as expressed by their eigenvalues.  In addition to assessing the importance of 
each factor, the eigenvalues values assist in selecting the number of factors.  The table indicates 
that from the original 30 variables, 11 factors were extracted because their initial eigenvalues 
exceeded 1.0 and they explained 82 percent of the variance (see % Variance column).  Therefore, 
the variables are highly related to one and another.  The remaining variables only explained 18 
percent of the variance, and were subsequently dropped from the analysis. The column extraction 
sum of square loadings is the same as the eigenvalues column.  It indicates the relative 
importance of each factor in accounting for the variance associated with the set of variables 
being analyzed (Hair et. al, 1998).  The far right column, rotation sum of squared loadings, 
indicates the scores of the eigenvalues after they have been rotated.  Even with the rotation, the 
scores for the selected variables remain fairly high.  
Table 4:  Total Variance Explained 
Initial 
Eigenvalues
Extraction 
Sum of 
Squared 
Loadings
Rotation 
Sum of 
Squared 
Loadings
Component Total % of Variance Cumulative % Total %  VarianceCumulative % Total
  1 1.524 21.770 21.770 1.524 21.770 21.770 1.466
2 1.516 15.279 37.049 1.516 15.279 37.049 1.414
3 1.290 14.756 51.805 1.290 14.756 51.805 1.373
4 1.282 14.489 56.342 1.282 14.489 56.342 1.308
5 1.270 12.821 79.115 1.270 12.821 79.115 1.302
6 1.224 11.954 91.069 1.224 11.954 91.069 1.210
7 1.210 10.931 44.040 1.210 10.931 44.040 1.301
8 1.194 10.056 78.200 1.194 10.056 78.200 1.147
9 1.170 10.010 82.454 1.170 10.010 82.454 1.132
10 1.057 9.981 24.700 1.057 9.981 24.700 1.112
11 1.030 9.701 82.890 1.030 9.701 82.890 1.094
Extraction Method: Principal Component Analysis. 
a  When components are correlated, sums of squared loadings cannot be added to obtain a total variance. 
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The scree plot below confirms that the 11 factors are appropriate, and there are actually 
two single dominant factors that explain 37 percent of the variance.  These two factors are 
poverty and race (percent black) with eigenvalues of 1.524 and 1.516, respectively.   Hence, this 
research is heavily focused on the dimensions of race and poverty in relation to low-density 
development in the outer suburbs.  The scree test is used to plot the eigenvalues against the 
number of factors in their order of extraction, and the shape of the resulting curve is used to 
evaluate the cutoff point.  Figure 5 plots the 11 factors extracted from the factor solution. 
 
Figure 5:  Eigenvalue Plot for Scree Test Criterion 
SCREE PLOT
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Constructing the Socio-Economic Status (SES) Index 
 
After the 11 most dominant and related factors were identified and plotted on the scree 
plot, they were extracted and combined into constructs or ecological indicators.  Together, these 
indicators represent the Socio-Economic Status (SES) index for the Roanoke metropolitan area.  
SES is a combination of socio-economic factors that serve as an indicator of quality of social life in 
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a designated area.  SES delineation made up of a composite index, rather than one dimension, such 
as median family income, is much more useful for planning purposes.  Specifically, of the total 
number of indicators, those which are most related to each other are selected out and combined into 
a single composite measure (Maloney and Auffrey, 2000).  Therefore, from correlation analysis 
and factor analysis, as well as from a theoretical point of view, it was determined that SES was 
really a combination of six composite variables:  racial minority, poverty, income, housing, 
family structure, and education (for example, SES (X1 + X2 + X3 + X4 + X5 + X6)).   The 
correlation matrix (Table 6) shows the degree of relationship between the six indicators defined in 
Table 5.   
TABLE 5: 
Definitions of SES Index and Variables 
 
 
 
SES Index 
 
The Socio-Economic Status (SES) Index is a composite scale of the six 
ecological indicators:  racial minorities, poverty, income, housing, family 
structure and education.   SES (X1 + X2 + X3 + X4 + X5 + X6) 
 
X1  Racial Minority Indicator  
 
Percent of Blacks or African-Americans 
 
 
X2   Poverty Indicator  
 
Percent of families below the poverty line, percent of population without 
access to a vehicle, percent of children on free and reduced lunch 
 
X3  Income Indicator  
 
Median family income, per capita income 
 
X4  Housing Indicator  
 
Median house value, median house age, and percent of homeowners 
 
 
X5  Family Structure Indicator  
 
 
Number of family households 
 
X6   Education Indicator  
 
Percent of persons 25 years and over with no high school diploma 
  
 The correlation matrix (see Table 6) reports the factor loadings of each SES indicator on the 
unrotated components of factors.  The correlation matrix is often used in this type of analysis 
because it provides a simpler structure solution.  Factor loading is a means of interpreting the role 
each variable plays in defining each factor.  Factor loadings are the correlation of each variable 
and the factor, with higher loadings making the variable representative of the factor (Hair et al, 
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1998).  Its values range between 0 and 1.0.  Loadings of .30 or below are generally considered 
too weak to represent a factor.  In short, higher loadings make the variable more representative of 
the factor (Hair et al, 1998).  Table 6 below shows the correlation of the six ecological indicators.  
The table is a correlation matrix in which the rows correspond to the columns.  All of the 
correlations are statistically significant at the .01 level.  Row 1 and Column 1 are X1 (racial 
minority), which are perfectly correlated as shown by the value 1.000.  The value 0.764 means that 
X1 (racial minority) and X2 (poverty) have a positive correlation of 0.764.  Since the poverty index 
is the percentage of families below the poverty line and those without access to a vehicle, as 
minority segregation goes up, the poverty indicator goes up.  The value 0.730 means that income 
and racial minority (percentage black) are positively correlated, and so on.  The variables that are 
most highly correlated are X1 (racial minority) and X6 (education) at 0.868.    
TABLE 6:  Correlation Matrixa  
 
 
Components  
 
X1 
 
X2 
 
X3 
 
X4 
 
X5 
 
X6 
 
X1   Racial Minorities  
 
1.000 
 
0.764* 
 
0.730* 
 
0.550* 
 
0.780* 
 
0.868* 
 
X2  Poverty  
  
1.000 
 
0.820* 
 
0.700* 
 
0.754* 
 
0.650* 
 
X3  Income  
   
1.000 
 
0.664* 
 
0.640* 
 
0.830* 
 
X4  Housing  
    
1.000 
 
0.420* 
 
0.564* 
 
X5  Family Structure  
     
1.000 
 
0.579* 
 
X6  Education  
      
1.000 
 
Extraction Method:  Principal Component Analysis 
Rotation Method:  Oblimin with Kaiser Normalization 
a.   Rotation converged in 7 iterations.        
*Indicates correlations significant at the .01 level 
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 In conclusion, the scree plot and the correlation matrix confirm that the factor analysis 
has been realized because the loadings of the 11 variables are stable and provide simple 
structure.   They also confirm that there is support for viewing these predictor variables together, 
and thus should be treated as one factor – Socio-Economic Status (SES).      
 
Ranking the Metropolis’ Census Tracts 
 
After using factor analysis to reduce the number of variables and construct the SES 
index, the next step is to analyze and rank the metropolis’ 44 census tracts based on the index.  
The SES index is a composite of six ecological indicators:  racial minority, poverty, income, 
housing, family structure, and education, which serve as a measure of the quality of life in each 
locality within the Roanoke metropolis (see Table 7).   
The data for the six ecological indicators were collected from the U.S. Census Bureau 
(2000) at the census track level, and a regional average for each of these variables was computed.  
Each tract was then given a score based on whether or not it exceeded or, in some cases, fell 
below1 this regional average or ‘threshold.’  A tract received a zero only if it was below the 
regional average of all variables.  However, if the tract exceeded the regional average of any 
given variable, the score was then based upon the percentage by which it exceeded the average 
(Index Score = Percent of Regional Average / 100).  If, for instance, a census tract had a poverty  
population that was 500 percent the regional average of poverty populations, the census tract 
received a score of 5.0 for the poverty component of the index score.  The score for each variable 
was then totaled into a composite index.   
 
 
                                                 
1 With variables such as family income, housing value, and housing age, a census tract value above the average 
indicates affluence; therefore, in the case of these variables negative variance was considered and given a score. 
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TABLE 7:   Roanoke MSA Census Tracts, Rank and SES Areas 
Jurisdictions Census Tracts *SES Rank Classification of SES Areas 
    
Botetourt County 401 20 SES III:  Moderate Area 
 402 18 SES III:  Moderate Area 
 403 6 SES IV:  Healthy Area 
 404 12 SES III:  Moderate Area 
 405 7 SES IV:  Healthy Area 
    
Roanoke County 301 13 SES III:  Moderate Area 
 302 9 SES IV:  Healthy Area 
 303 14 SES III:  Moderate Area 
 305 8 SES IV:  Healthy Area 
 306 2 SES IV:  Healthy Area 
 307 1 SES IV:  Healthy Area 
 308 4 SES IV:  Healthy Area 
 309 10 SES IV:   Healthy Area 
 310 16 SES III:  Moderate Area 
 311 27 SES II:   Transitional Area 
 312 5 SES IV:  Healthy Area 
    
City of Salem  101 21 SES II:   Transitional Area 
 102 11 SES III:  Moderate Area 
 103 31 SES I:    Challenged Area 
 104 43 SES I:    Challenged Area 
 105 17 SES III:  Moderate Area 
    
City of Roanoke 1 32 SES I:    Challenged Area 
 2 35 SES I:    Challenged Area 
 3 26 SES II:   Transitional Area 
 4 28 SES II:   Transitional Area 
 5 33 SES I:    Challenged Area 
 6 24 SES II:   Transitional Area 
 7 41 SES I:    Challenged Area 
 8 37 SES I:    Challenged Area 
 9 40 SES I:    Challenged Area 
 10 39 SES I:    Challenged Area 
 11 42 SES I:    Challenged Area 
 12 38 SES I:    Challenged Area 
 13 36 SES I:    Challenged Area 
 14 34 SES I:    Challenged Area 
 15 29 SES II:   Transitional Area 
 16 3 SES IV:  Healthy Area 
 17 30 SES II:   Transitional Area 
 18 23 SES II:   Transitional Area 
 19 25 SES II:   Transitional Area 
 20 18 SES III:  Moderate Area 
 21 15 SES III:  Moderate Area 
 22 19 SES III:  Moderate Area 
 23 22 SES II:   Transitional Area 
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 Table 7 provides the names of the jurisdictions within the Roanoke metropolis, their 
respective census tracts, the socio-economic status (SES) rank of the census tracts2, and the 
classification of the SES Areas.  A simple classification system was devised to aid in the 
interpretation of the scoring system.  Tracts scored 1-10 are classified as SES IV or “healthy areas” 
and are highlighted in green in the table.  Tracts scored 11-20 are classified as SES III or “moderate 
areas” and are highlighted in yellow.  Tracts scored 21-30 are considered SES II or “transitional 
areas” and are highlighted in gray.  Tracts scored 31-43 are considered SES I or “challenged areas” 
and are highlighted in red.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
2 Where a rank could not be assigned due to two tracts receiving the same score or where the tract was not included 
in model calculations, median family income was used to assign the rank. 
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Analysis of the Metropolis’ SES Areas 
 The ranking of the metropolis’ census tracts revealed that the gap between the central city 
and the metropolitan area grew in a variety of ways during the last three decades.  As illustrated 
in Table 7 and Figure 6, of the metropolis’ 44 census tracts, 13 or 30 percent were classified as 
“challenged.”  However, of the 13 challenged tracts, 11 were located in the City of Roanoke and 
2 in the City of Salem.  There were no challenged tracts in the affluent suburban communities of 
Roanoke and Botetourt Counties.  These communities had either healthy or moderate tracts, 
except for Roanoke County, which had one transitional tract.  The City of Roanoke is clearly the 
most distressed community in the metropolis with 11 of its 23 census tracts classified as 
challenged (see Figure 6 and Map 2). 
  
Figure 6:   Socio-Economic Status (SES) Areas 
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Map 2:     Roanoke Metropolis’ Socio-Economic Status (SES) Areas 
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SES I:  Challenged Areas 
 Ninety percent of the metropolis’ challenged areas or SES I is located in the zone of 
stagnation.  This zone encircles the downtown area (census tract 11) and is generally referred to 
as the zone of low-class residential, mixed with commercial and industrial uses.  The challenged 
areas are "worse off" on all the social indicators listed in Table 1 and are represented by the red 
bar in Figure 7.  As illustrated in Map 3, SES I consists of 13 census tracts:  1, 2, 5, 7, 8, 9, 10, 
11, 12, 13, 14, 103 and 104.  The majority of these tracts are located in the Northwest section of 
the City of Roanoke, with two tracts (13 and 14) located in the Southeast section.  There are only 
two SES I areas in the City of Salem.  They are contiguous to the City of Roanoke’s challenged 
areas, located in census tracts 103 and 104.  The suburban communities of Roanoke County and 
Botetourt County do not have any “challenged” or SES I areas.  Between 1980 and 2000, no 
challenged census tracts or neighborhoods moved up to SES II.  Rather, census tract 103 in the 
City of Salem moved down from SES II to SES I.  Otherwise, the list of neighborhoods included 
in SES I has remained the same since 1980.   
According to the 2000 census, there were seven predominantly black census tracts in SES 
I; they were all located in Roanoke’s predominantly black neighborhoods: tracts 1, 2, 3, 8, 9, 10 
and 23.  Census tract 8, northeast of downtown, had the largest proportion of African-Americans 
in 2000 at 95.5 percent.  Overall, the racial breakdown of SES I was 75 percent black, and 24 
percent white and 1 percent other, compared to the metropolis’s overall racial breakdown of 84.6 
percent white, 13.1 percent black and the remaining 2.3 percent being Hispanic, American 
Indian, Asian, or Pacific Islander in ethnic origin.  Most of the buildings in SES I were multi-
family units, which is reflective of its high concentration of public housing units.  Roanoke 
County, Botetourt County and the City of Salem do not have public housing.  In 2004, the City of 
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Roanoke had 1,456 rental public housing units occupied by some 10,000 individuals.  Of these 
units, 100 percent were located in SES I (Census tracts 8, 10 and 13).  By definition, occupants 
of public housing are low-income 
families or elderly or disabled 
individuals.  The concentration 
of public housing and multi-
family units resulted in SES I 
having more renter-occupied 
units than owner- occupied units.  
Of the occupied housing units in 
SES I, 45 percent were owner-
occupied, and 55 percent were 
renter-occupied.  Seventy percent 
of the owner-occupied housing 
units were valued between 
$30,000 and $59,999, and 20 
percent between $1 and $29,999.  
The existence of a large number of public housing and multi-family rental units contributed to 
the area’s concentration of poverty.  In 2000, 22 percent of SES I residents lived below the 
poverty line and 18 percent did not have access to a vehicle.  The median family income was 
only $18,200, well below the metropolis’ MFI average of $48,000.  The median age of the 
housing units was 33.3 years compared to the metropolitan average of 17.3 years.  In regard to 
the family structure indicator (percent of children under 18 in two-parent households), 25 percent, 
Map 3:  SES I “Challenged Areas”
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or one child in four, in SES I lived in a two-parent home.  Moreover, the residents of SES I were 
the least educated people in the region, with only 42 percent of adults 25 years and over having a 
high school diploma, compared to 82 percent for the rest of the metropolis.  The public schools 
that serve this area have high dropout rates and low scores on standardized tests.  
  In summary, the statistics show a growing concentration of racial minorities and poverty in 
SES I.  Today, there are more unemployed residents, more female-headed households, and more 
welfare dependent families since 1980.  These trends presumably reflect changes that have affected 
most American inner-cities: white flight, deindustrialization, and the movement of jobs and the tax 
base to the suburbs.  SES I is considered a critical area for Roanoke because if these trends 
continue, the quality of life in the city will be negatively impacted.  These trends will also draw SES 
II or transitional neighborhoods into the SES I areas.  In an attempt to ameliorate the quality of life 
in SES I, the city has begun to use a significant amount of its federal community development block 
grant funds to revitalize those challenged neighborhoods.  The deteriorated patterns in SES I have 
also encouraged Roanoke officials to adopt a housing strategic plan.  The key objective of the plan 
is to identify means of diversifying the housing stock and the occupants of that housing to assure 
that Roanoke remains competitive in the marketplace in all value ranges while offering housing 
options to the widest possible range of residents.  
 
 
SES II:  Transitional Areas 
All of the localities within the metropolis, except for Botetourt County, have at least one 
census tract that is in SES II or a “transitional area.”  These transitional areas are located adjacent 
to SES I and inhabited mainly by residents who moved up from SES I, but desire to live within 
easy access of the central business district.  Residents of SES II include families of government 
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and Carilion hospital employees, fire fighters, police officers, school teachers and other working-
class individuals who manage to prosper sufficiently to move out of SES I, but still need 
workforce/affordable housing.  New workers to the region, primarily younger families and 
singles, tend to live in this zone, which I refer to as the zone of mobility or transition.  Map 4 
shows that in Roanoke, census tracts 
3, 4, 6, 15, 17, 18, 19 are in SES II.  
There are two SES II areas or 
“transitional tracts” outside of 
Roanoke.  In Roanoke County, it is 
census tract 311 and in Salem it is 
tract 101.  Nonetheless, both tracts 
border a transitional area in the City 
of Roanoke.  Although this list of 
census tracts in SES II has not 
changed since 1980, they have 
experienced moderate growth during 
the last 10 years at the expense of 
SES I.  For example, census tract 6 
was the most populous tract in 
Roanoke; it increased its population with a 7.5 percent rate of growth (essentially the same rate 
as the MSA) from 6,950 in 1990 to 7,468 in 2000. 
SES II can be characterized as a series of lower middle-class and middle-class enclaves 
that border SES I.  In all, the population of SES II is very heterogeneous and can be 
Map  4:  SES II “Transitional Areas”
 91
characterized as working class who are upwardly mobile.  Because of their means, many families 
in this zone tend to migrate to SES III or moderate areas when their children become school age.  
When urban renewal or code enforcement programs were launched in some of the SES I areas 
during the 1960s and 1970s, African-American families who could not be (or did not wish to be) 
relocated to public housing developments moved to some of the neighborhoods in SES II.  The 
influx of low-income residents from SES I has had an adverse impact on the quality of life in SES 
II.  In 2000, the population of the SES II areas was 62 percent white and 38 percent African-
American.  The median family income was $32,500, compared to the metropolis’ MFI average of 
$48,000.  Nearly 7 percent of residents were below the poverty line, and 5 percent did not have 
access to a vehicle.  The median house value was $105,000, still well below the regional average of 
$163,800.  Sixty percent of the area’s households were made up of married individuals with 
children less than 18 years of age.  Seventy-six percent of the population over 25 years of age had a 
high school degree.  Over the last three decades, the composition of SES II has not changed in terms 
of which neighborhoods it includes, but its future is intimately tied to the  City of Roanoke’s success 
or failure in providing social services, good schools, and physical development programs for the 
contiguous SES I.  Residents of SES II are generally aware of this connection and of their need to 
act positively to solve the problems that affect their own and nearby neighborhoods. 
 
SES III:  Moderate Areas 
  SES III can be characterized as a series of middle-class enclaves that border SES II areas.  
SES III is represented by the yellow bar in Figure 7.  This area is called the zone of upper- and 
middle-class residential.  This is a zone of better residences, consisting of new upscale 
subdivisions in the fringe of the city limits and into the suburbs.  This area is made up of single-
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family dwellings and high-class apartment buildings.  Village centers and subsidiary shopping 
centers have developed as mini versions of downtown shopping areas, primarily off major 
transportation corridors in census tracts 19 and 20.  New employment centers are being created 
in this zone following the affluent 
workers.  Map 5 shows that the 
City of Roanoke has three census 
tracts in SES III, 20, 21, and 22, and 
they border healthy areas in 
Roanoke County.  In the City of 
Salem, SES III areas are found in 
census tracts 102 and 105 and they 
border Roanoke County.  
Interestingly, the Salem tracts that 
border Roanoke are in SES II.  In 
Roanoke County, SES III areas are 
found in census tracts 301, 303 and 
310.  The first two tracts, 301 and 
303, border the City of Salem on the 
western side of the county, and 310 borders Roanoke to the south.  In regard to Botetourt County, 
SES III areas are located in census tracts 401, 402 and 404.   
 The population in SES III is homogeneous, primarily white families with children.  In 
2000, the population was 95 percent white and 5 percent African-American.  The median family 
income was $58,500 and only 1 percent of the families were below the poverty line and everyone 
Map  5:  SES III “Moderate Areas” 
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had access to a vehicle.  The area has a much higher percentage of homeowners than renters.  
Surprisingly, the City of Roanoke’s share of SES III areas is the most desired location for new 
homeowners in the region because this area tends to have new homes (some of these areas are still 
under development) and is not burdened with the negative perceptions of central city 
neighborhoods.  Of particular interest is that the outer city tracts, collectively, have a higher value-
to-earnings ratio than Botetourt County, which has the highest ratio of all localities within the 
metropolis.  Furthermore, residents of SES III are fairly well educated with 50 percent having 
college degrees or higher.  For the most part, SES III is generally separated from the lower SES 
areas.  They are contiguous to higher-income areas, so their success is not tied to the health of the 
lower-income areas.  
SES IV:  Healthy Areas 
SES IV can be characterized as scattered enclaves of relative affluence around the 
metropolitan area, which border SES III areas.  This area is called the zone of upper middle-class 
residential and the commuter zone.  This is a zone of affluence, consisting of new upscale 
subdivisions located well beyond the borders of the central city limits and into exurbs.  This zone 
is made up of large single-family dwellings on hilltops overlooking the valley, country clubs, and 
a few high-class apartment buildings.  An example is the Hunting Hills subdivision (census tract 
309) in Roanoke County.  Map 6 illustrates that the largest sections of SEV IV areas are found in 
Roanoke County, with seven census tracts classified as healthy areas: 302, 305, 306, 307, 308, 309, 
and 312.  Botetourt County has two census tracts in SES IV:  tracts 403 and 405.  In the City of 
Roanoke, SES IV is found only in census tract 16.  There are no SES IV areas in Salem.   
The emergence of SES IV census tracts in Roanoke and Botetourt Counties is a relatively 
new phenomenon.  Since 1980, these suburban communities have enjoyed significant population 
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growth, gaining middle- and upper-class married families from the other SES areas. Between 
1980 and 2000, the area’s population increased by 25 percent.  The racial breakdown was very 
homogeneous, with 96 percent 
white, 3 percent black and 1 
percent other, compared to the 
metropolis’s overall racial 
breakdown of 84.6 percent white, 
13.1 percent black and the 
remaining 2.3 percent other.  In 
2003, SES IV had the highest 
average selling price of a home 
in the metropolitan area at 
$245,000, compared to the 
regional average of $163,800.  
South Roanoke  (census tract 16) 
led all SES areas with an average 
selling price of $267,500, some 
63 percent higher than the 
regional average.  The households are typically suburban families with one or two children living 
in owner-occupied housing and working in white-collar occupations.  The area’s median family 
income was $76,800, 60 percent above the MSA average.  Presumably most of the families in 
SES IV can provide for their housing, social service, and health needs through the use of private 
resources.  Community issues in SES IV generally center on preserving the existing character of the 
Map  6:  SES IV “Healthy Areas” 
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neighborhoods, open space, growth management, and improving the quality of public education. 
The issue of the quality of public schools and growth management tend to bring SES IV people into 
dialogue with other neighborhoods.  
 
Summary of SES Findings 
 The socio-economic status areas within the Roanoke metropolis have remained relatively 
constant since 1980, except for SES IV, which has experienced significant population growth in 
the last three decades.  The analysis reveals that  SES I is the highest priority area for housing, 
economic development, health and social service improvements.  The region should concentrate 
significant resources to reduce the concentration of poverty and racial minorities in the 
neighborhoods that are located within SES I.  The success of the higher SES areas and the region 
as a whole is dependent on improvements to SES I.  The distribution of the SES areas shows that 
inequality has grown within the City of Roanoke, as well as between the city and the suburbs.    
Concentration of poverty and racial isolation has increased dramatically in SES I and somewhat 
in SES II.  While SES III and IV have become more racially integrated, SES I is moving closer 
to a single race and economic neighborhood status. 
The concentration of the poor and minorities in Roanoke ought to be a matter of great 
concern to regional policymakers.  In the last five years, Roanoke has used the HOPE VI 
Program, Section 8 vouchers, targeting federal community development block grant funds in 
SES I neighborhoods, and other strategies to revitalize the area and reduce the concentration of 
poverty.  However, in most cases, these programs have had little success in dispersing low- 
income residents and minorities to other parts of the city or suburbia.  The reasons include: 
resistance of suburban communities to affordable housing, lack of public transportation into the 
suburbs, and economic and racial discrimination.   
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ANALYSIS OF THE METROPOLIS’ SOCIO-ECONOMIC TRENDS 
The distribution of the SES areas illustrates the social-spatial patterns of the metropolis 
and the level of inequality within the central city, as well as between the City of Roanoke and the 
suburbs.    The analysis reveals that 83 percent or 19 of Roanoke’s 23 census tracts are considered 
either challenged (SES I) or in transition (SES II).  At the same time, there are no “challenged” 
census tracts in the affluent suburban communities of Roanoke and Botetourt Counties.  For the 
most part, these communities have either moderate (SES III) or healthy (SES IV) areas.  In the 
following section of this dissertation, 1980, 1990, and 2000 U.S. censuses will further highlight 
the growth trends (by jurisdictions) in the Roanoke metropolis as they affect various elements of 
the population, especially low-income populations and racial minorities.  The emphasis is on 
these two groups because they are large components of the ecological organization of the region 
and, in many respects, the future of Roanoke and the region are tied to their success and failure.   
 
POPULATION GROWTH AND DISTRIBUTION 
 
The population growth of the Roanoke metropolis places ecological demands of a 
specific nature on land development and social disparity.  For this reason, it is important to 
look at the type of population growth that has 
been occurring in the metropolis and the 
characteristics of that population.  Table 8 
shows that the Roanoke MSA was the sixth 
fastest growing metropolis in Virginia between 
1990 and 2000, just ahead of Bristol and 
Danville MSAs.  In terms of the number of people, the Roanoke metropolis is considered a slow- 
growth region and its population is projected to continue to grow slowly (see Figure 7). 
Figure 7. Roanoke Metropolis Population Growth
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TABLE 8: Population Growth in VA MSAs, 1990-2000 
    % Change 
 Jurisdictions 1990 2000 Amount 1990-2000 
Richmond-Petersburg  865,640 996,512 130,872 15.12 
Northern Virginia  1,732,437 2,167,757 435,320 25.13 
Hampton Roads  1,430,974 1,551,351 120,377 8.41 
Charlottesville  131,373 159,576 28,203 21.47 
Lynchburg  193,928 214,911 20,983 10.82 
Roanoke  224,592 235,932 11,340 5.05 
Bristol  87,517 91,873 4,356 4.98 
Danville 108,728 110,156 1,428 1.31 
Source: U.S. Census Bureau    
 
The Roanoke metropolis, which consists of the City of Roanoke, Roanoke County (which 
includes the town of Vinton), the City of Salem and Botetourt County, experienced slow growth 
in population over the last three decades, expanding by 7.1 percent or 15,539 residents between 
1980 and 2000 (see Table 9).  This rate of growth is much slower than the Commonwealth of 
Virginia and the United States, which grew by 25.9 and 18.0 percent respectively during the 
same time period.  This growth rate has varied widely among the localities, and the distribution 
of population is changing as the metropolitan area spreads further out.  The suburban 
communities (Roanoke County and Botetourt County) have experienced significant population 
growth over the last three decades, while the central cities (cities of Roanoke and Salem) have 
barely increased, or have seen their populations decline.  
TABLE 9:  Population Growth in Roanoke MSA,  1980-2000     
 Population Population Population    % Change 
 Jurisdictions 1980 1990 2000 1980-2000 
Botetourt County   23,270 24,992 30,496 31.0 
City of Roanoke 100,200 96,509 94,911  -5.2 
Roanoke County  72,945 79,332 85,778 17.6 
City of Salem  23,958 23,756 24,747   3.3 
Metropolis 220,393 224,589 235,932          7.1 
Source: U.S. Census Bureau 
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Some local business elites have argued that the metropolis’ slow growth rate is an asset 
because it maintains the area’s ecological balance and suggests stability.  It also allows 
policymakers and business elites to deal with the problems of economic development, suburban 
sprawl, public service infrastructure, and socio-economic challenges without being overwhelmed 
by uncontrolled, explosive growth (Vital Signs, 1998).  
Almost 100 percent of the metropolis’ population growth is occurring in the 
suburbs, by passing the City of Roanoke.  Within the region there have been notable changes 
in the distribution of the population over the last three decades (see Map 7).  While the overall 
population of the Roanoke metropolis grew between 1980 and 2000, Roanoke’s population 
declined by 5.2 percent, a drop of 
5,289 residents.  During that same 
time period, Botetourt County was 
the fastest growing locality in the 
metropolis, as its population share 
increased by 31 percent or 7,226 new 
residents.  Roanoke County also 
absorbed a significant amount of the 
area’s growth, accounting for 17.6 
percent of the metropolis’s 
population.  The City of Salem’s 
growth rate also outpaced Roanoke, 
increasing its population share by 3.2 
percent during the same time period (see Figures 8 and 9).  The demographics show that while 
Map 7:  Population Distribution of Roanoke MSA
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the City of Roanoke is no longer losing population as it did in the early 1980s, it continues to 
lose more people than any other locality in the region.  Roanoke’s loss of 5.2 percent of its 
population between 1980 and 2000 is mild in comparison to other central cities.  However, this 
mild decline masks the disparity of population patterns of different neighborhoods within the 
city.  Revitalization has led to a renewed downtown, and some census tracts have seen an 
increase in housing values.  However, the pattern of concentrated poverty and racial minorities in 
specific census tracts, especially in the predominantly black inner-city neighborhoods, remains 
pervasive.   
Figure 8:   Population Growth
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The majority of the twenty-three census tracts in the City of Roanoke experienced 
population decline between 1990 and 2000.  As seen in Figure 10, the greatest rate of decrease 
in population was in census tract 16 (South Roanoke), which had a 14.2 percent population 
decline from 6,383 residents in 1990 to 5,475 residents in 2000.  This is surprising because 
census tract 16 is the most affluent area in Roanoke.  Hence, this loss in population could be 
attributable to declining family size and households with children.  During the same time period, 
census tracts 2, 3, 6, 15, 17, 19, 21 and 22 (all located away from the inner-city neighborhoods) 
experienced population growth.  Census tract 6 enjoyed the highest increase, seeing its 
population grow by 7.5 percent, from 6,950 in 1990 to 7,468 in 2000. 
 
Figure 10:  Population Distribution by City of Roanoke Census Tract, 1990-
2000
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RACIAL SEGREGATION 
 
 Although the metropolis is becoming increasingly diverse, demographic data show 
that it is still divided by race.  While the suburbs and exurbs are overwhelmingly white, the 
percentage of their minority population is slowly increasing.  During the last three decades, the 
population of the metropolis grew by 7.1 percent, but a large percentage of this growth was non-
white or minorities.  Blacks make up the largest minority group in the metropolis.  Table 10 
demonstrates that in 1980, 87 percent or 193,237 of the metropolis’ population was white, 12 
percent or 25,512 was black, and 1 percent or 2,065 was other (Hispanic, American Indian, 
Asian or Pacific Islander).  However, those numbers changed slightly during the last two 
decades.   
TABLE 10:  Racial Distribution, 1980-2000              
           
 Botetourt  
% of 
Total 
 
 City of  
% of 
Total     Roanoke 
% of 
Total 
 
 City of  
% of 
Total Roanoke 
% of 
Total 
  County Pop Roanoke Pop County Pop Salem Pop Metropolis Pop 
1980 White  22,093 94% 77,494 77% 70,877 97% 22,770 95%  193,237  87% 
1980 Black 1,124 5% 22,040 22% 1,685 2% 1,063 4%    25,912  12% 
1980 Other 162 1% 1,066 1% 640 1% 197 1%      2,065  1% 
           
1990 White  23,818 95% 71,982 74% 76,446 96% 22,389 94%  194,638  86% 
1990 Black 1,035 4% 23,286 24% 2,114 3% 1,034 4%    27,469  12% 
1990 Other 282 1% 1,794 2% 1,212 1% 444 2%      3,732  2% 
           
2000 White  28,916 94% 65,551 69% 80,732 94% 22,729 92%  197,931  84% 
2000 Black 1,118 4% 25,387 27% 2,701 3% 1,415 6%    30,621  13% 
2000 Other 605 2% 4,638 5% 2,785 3% 614 2%      8,642  3% 
Source: U.S. Census Bureau          
 
Figure 11 shows that in 2000, the metropolis’ population consisted of 84 percent or 
197,931 white residents, 13 percent or 30,621 black, and about 3 percent or 8,642 other.  The 
Commonwealth of Virginia had a racial breakdown of 72.3 percent white, 19.6 percent black, 0.3 
percent American Indian, 3.7 percent Asian or Pacific Islander and 4.2 percent other races.  At 
the same time, the region is becoming increasingly diverse.  While the vast majority of the 
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region’s population is white or African-American, the Roanoke region has become home to a 
growing population of Hispanics, Bosnians, Africans, and other nationalities.  Between 1990 and 
2000, the Hispanic population 
nearly doubled.  While the net 
percentage of Hispanics in the 
region is still very small, the rate 
of immigration attests to the fact 
that the region’s stability makes 
it a magnet for international 
immigration. 
The metropolis’ increase in minority population is not evenly distributed.  Figure 12 
indicates that between 1980 and 2000, Botetourt County’s black population declined by 1 
percent from 1,124 to 1,118.  During the same time period, Roanoke County increased by 1 
percent from 1,865 to 2,701, and the 
City of Salem by 2 percent from 
1,063 to 1,415.  The City of Roanoke 
had the largest increase, from 25,912 
to 30,621, a net gain of 4,709 blacks.  
Hence, the vast majority of blacks 
who are relocating to the region are 
choosing to live in Roanoke rather than the outer suburbs.  According to the 2000 Census, 82.9 
percent of the metropolis’ black population lived in Roanoke, but it had only 40 percent of the 
overall regional population (see Map 8).   
Figure 11:  Racial Characteristics of the MSA, 2000
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Map 8:  Percent of Black Population, 1990 and 2000 
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Although the 2000 Census documents that racial segregation between blacks and 
non-blacks across the metropolitan area has declined, there is still strong evidence that the 
region is divided by race.  The dissimilarity index is the most commonly used measure of 
segregation between two groups, reflecting their relative distributions across neighborhoods 
within a city or metropolitan area.  It can range in value from 0, indicating complete integration, 
to 100, indicating complete segregation.  In most cities and metropolitan areas, however, the 
values are somewhere between those extremes.  Although it is possible to average the data and to 
identify some regional trends, it is important to note that there is no single way that residential 
segregation functions in America.  One can find instances of both high and low levels of 
segregation for every combination of racial groups.   
 
TABLE 11:   Black and Non-black Dissimilarity Index for VA MSA 
 Dissimilarity
     
Dissimilarity           Change in 
 Jurisdictions 1990 2000 Dissimilarity 
    
Richmond-Petersburg  0.589 0.553 -0.036 
Norfolk-Virginia Beach  0.492 0.449 -0.043 
Charlottesville  0.370 0.341 -0.028 
Lynchburg 0.403 0.379 -0.024 
Roanoke  0.690 0.635 -0.055 
Danville 0.308 0.336 0.029 
Source: U.S. Census Bureau 
 
 
   
Table 11 and Figure 13 show residential segregation between blacks and non-blacks in 
the Roanoke metropolis.  Although the dissimilarity index declined by -0.055 percent from 0.690 
to 0.635 between 1990 and 2000, the Roanoke MSA remains the most residentially segregated 
region in the state.  The 2000 score of 0.635 indicates that 63.5 percent of the metropolis’ black 
residents would have to move to different census tracts in the region in order to achieve a 
perfectly even representation of blacks across the entire metropolitan area.  Generally, 
dissimilarity index measures above 0.6 (or 60 percent having to move) are thought to represent 
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hyper-segregation.  Despite the region’s “hypersegregated” status, the level of segregation 
between blacks and non-blacks are currently at their lowest level since 1920.  The slight decline 
in segregation comes primarily from 
the integration of formerly entirely 
white census tracts.  The number of 
overwhelmingly black census tracts 
(80 percent or more blacks) 
remained steady during the 1990s, 
but the number of blacks living in 
those census tracks declined.   
 
With a dissimilarity index of 68.3 percent, the City of Roanoke is tied with the City 
of Richmond as the most residentially segregated cities in Virginia.  This means that 68.3 
percent of black residents in those cities would have to move to other census tracts in order for 
there to be a perfectly even representation of blacks across the entire cities.  As indicated in Map 
9, the residential segregation in the City of Roanoke is stark.  The census tracts in Roanoke are 
divided along racial lines, with either the white or black populations forming the majority in each 
area.  Out of the metropolis’ 44 census tracts examined, there are seven predominately black 
census tracts (1, 2, 7, 8, 9, 10 and 23) and they are found in the Northwest section of Roanoke 
(see Map 9).  Census tract 8 has the largest black population, with 95.5 percent, or 2,524, blacks 
residing there.  Census tract 16 has the largest white population, with 95.8 percent, or 5,245, 
whites residing there.  Census tract 11 (downtown) is an anomaly in the municipality, with the 
same number of white and black residents, totaling 897, with an additional 23 residents from 
other minority groups. 
Figure 13:  Change in Dissimilarity Index for 
                       Virginia MSA, 1990-2000
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Source:  Census, DSI Analysis. 
 
Map 9:  Predominantly Black and White Census Tracts
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CONCENTRATION OF POVERTY 
Overall poverty rates for families declined in the metropolis, except in the City of 
Roanoke, which bears a disproportionate share of the metropolis’ burden of poverty.  
Between 1980 and 2000, poverty rates for families declined in the metropolis, from 8.3 percent 
to 6.8 percent.  The decline in family poverty was greatest in the suburbs.  Figure 14 indicates 
that Roanoke County currently has the lowest family poverty rate at 2.7 percent, a drop from 4.2 
percent in 1980.  Botetourt County experienced a similar trend, with its poverty rate declining 
from 6.7 percent in 1980 to 3.6 percent in 2000.  In contrast, during the same time period, the 
poverty level for Roanoke families increased slightly from 12.4 percent to 12.9 percent (see Map 
10).  In 2000, Roanoke was home to 40 percent of the metropolis’s population, but the vast 
majority of the region’s poor families lived in the city.  The concentration of families in poverty 
in the municipality suggests that higher-income residents are departing the central city for the 
expanding suburbs.   
Figure 14:   Families Below Poverty - 2000
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Source: U.S. Census Bureau 
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Map 10:  Percent of Families below Poverty, 1990-2000 
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In 2000, all of the metropolis’ high-poverty neighborhoods were located in the 
predominantly black neighborhoods of the City of Roanoke.  Map 11 below shows that the 
metropolis’ poverty challenge has a strong racial dimension.  While poverty has declined in the 
metropolitan area, all of the high-poverty neighborhoods (neighborhoods in which 30 percent or 
more of the residents are over the national poverty line) were located in the predominantly black 
northwest section of Roanoke.  These high-poverty neighborhoods are located in census tracts 1, 
2, 3, 7, 8, 9 and 10.  Moreover, the overwhelming majority of persons with special needs and 
welfare caseloads are concentrated in Roanoke.  In 2003, the city’s Department of Social 
Services reported that on a monthly basis, it provided 1,168 households with food stamps and 
8,535 individuals with Medicaid assistance.  The data also show that more than 70 percent of 
welfare recipients were African-American.  The welfare recipients who are black were 
concentrated in the aforementioned predominantly black census tracts of Roanoke. 
  
Map 11:  Percent Black and Percent Poverty 
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The overwhelming majority of the metropolis’ poor school children are 
concentrated in the City of Roanoke.  Figure 15 and Table 12 illustrate the percentage of 
students in the metropolis who are eligible for free and reduced lunch.  In 2003, 32 percent of the 
metropolis’ 36,803 school children 
were eligible for free and reduced 
lunch.  However, that percentage 
varied significantly among the 
jurisdictions.  Botetourt County, 
which has the lowest enrollment of 
minority students, had the lowest 
percentage of poor children at 13 percent.  Roanoke County had the second lowest number of 
poor children at 15.7 percent, followed by the City of Salem at 20 percent.  Meanwhile, the City 
of Roanoke, the locality with the largest enrollment of minority students in the entire metropolis, 
had 59.7 percent of its children eligible for free and reduced lunch.  According to Myron Orfield 
(1997), there is a strong correlation between high percentages of low-income students in a school 
and poor performance in standardized tests.  As shown in the previous sections, the schools with 
the highest dropout rates, lowest standardized test scores, and highest percentage of minority 
students had the highest number of children qualifying for free and reduced lunches.  
Unfortunately, all of these schools are concentrated in Roanoke (see Map 12). 
TABLE 12:   2003 - 2004  Free and Reduced Price Lunch Program Eligibility Report 
  Number Percent Number Percent  Total # Percent Total 
 Membership Free Free Reduced Reduced Free/Reduced Free/Reduced
Botetourt County 4,781 480 10.04% 145 3.03% 625 13.07% 
Roanoke County 14,540 1,516 10.43% 771 5.30% 2,287 15.73% 
City of Roanoke  13,662 7,194 52.66% 964 7.06% 8,158 59.71% 
City of Salem 3,904 575 14.73% 216 5.53% 791 20.26% 
Metropolis 36,887 9,765 26.47% 2,096 5.68% 11,861 32.15% 
Source: Free and Reduced Lunch Program Eligibility Report, 2003-04 
Figure 15: Students on Free and Reduced Lunch, 
2003
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Map 12:  Percent Children Receiving Free and Reduced Lunch 
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 The high level of poverty in many of its neighborhoods has resulted in the City of 
Roanoke being the most fiscally-stressed locality in the metropolis.  Being home to large 
numbers of persons below the poverty line places serious financial burdens on Roanoke, 
compared to the affluent suburbs.  The 
adjacent map (Map 13) reveals that 
throughout 2001/2002, the suburbs manifested 
a much lower level of fiscal stress than 
Roanoke.  The composite fiscal stress index 
measures a locality’s revenue-raising capacity.  
The index is developed using three primary 
indicators of a locality’s fiscal condition: 
revenue capacity, revenue effort, and median 
adjusted gross income.  With a composite 
fiscal stress index score of 178.35 in 2002, the 
municipality was considered a “high stress” 
community, meaning that it had a low 
capacity to raise revenue.  Botetourt County 
had the lowest fiscal stress index score in the metropolis at 155.97.  Despite receiving federal 
anti-poverty aid, Roanoke has to spend more of its revenue on direct poverty expenditures (e.g. 
welfare, homeless services, and mental health services) than the affluent suburbs.  Poverty 
increases the cost of providing other services like police, schools, courts, affordable housing, and 
fire protection.  Inherently, this reduces the city’s ability to raise revenue to provide services to 
non-poor residents, which will ultimately push these residents to the suburbs. 
Map 13:  Composite Fiscal Stress Index
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INCOME DISTRIBUTION 
Overall, median family income levels have increased throughout the metropolis, but 
the City of Roanoke lags behind the suburbs.  In the early 1990s, the economic boom raised 
family income to its highest level in the region’s history.  As seen in Table 13, all components of 
the metropolis realized substantial gains in income.  The metropolis’ median family income grew 
from $19,137 in 1980 to $48,206 in 2000.  However, income grew faster in the suburbs than the 
cities (see Map 14).  Botetourt County grew the fastest from only $19,478 in 1980 to $55,125 in 
2000.  Despite its income gains, Roanoke still had the lowest increase in the metropolis, from 
$16,581 in 1980 to $37,826 in 2000.   
 
TABLE 13:   Median Family Income and Percent Families Below Poverty   
       
 
1980 
Med Family 
% Family 
Below 
1990 
Med 
Family 
% 
Family 
Below 
2000 
Med Family 
% Family 
Below 
 Jurisdictions Income Poverty Income Poverty Income Poverty 
       
Botetourt County $19,478 6.70% $37,116 4.80% $55,125 3.60%
City of Roanoke  $16,581 12.40% $28,203 12.00% $37,826 12.90%
Roanoke County $22,570 4.20% $42,223 2.80% $56,450 2.70%
City of Salem  $18,897 6.00% $35,619 3.00% $47,174 4.30%
Metropolis $19,137 8.30% $34,942 7.10% $48,206 6.80%
Source: U.S. Census Bureau      
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Map 14:  Distribution of Median Family Income, 1989-1999
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 The metropolis enjoyed steady economic growth over the past three decades, but its 
per capita income is lower than the state and national levels.  In 1999, the metropolis’ per 
capita income was $21,366, while the state was $29,794 and the nation was $28,546.  Figure 16 
compares the change in per capita income among the localities within the Roanoke MSA.  
Between 1990 and 2000, the metropolis’ per capita income increased by 13.2 percent, from 
$18,871 to $21,366.  The per capita income levels of both Botetourt and Roanoke Counties were 
above that of the metropolitan average, while the per capita income levels of the cities of 
Roanoke and Salem were below the metropolis’ average.  Nevertheless, the per capita income of 
the metropolis and its localities was far lower than the state’s per capita income level of $29,794.  
Figure 16:  Per Capita Income Comparison Roanoke MSA 
(in constant 2000 Dollars)
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 Source:  Census, DSI Analysis. 
 
 
The per capita income of every census tract in the City of Roanoke trails behind 
that of the MSA, the Commonwealth and the nation.  As seen in Figure 17, the majority of 
Roanoke’s census tracts experienced a slight increase in per capita income between 1990 and 
2000, with only tracts 3, 11, and 20 showing a decline.   Notably, the per capita income in census 
tract 16 (South Roanoke) showed a substantial increase between 1990 and 2000, increasing by 
18.4 percent from $37,496 to $44,414 (both values in constant 2000 dollars).  The census tracts 
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with lower per capita income are located in the northern section of the city, with a number of 
census tracts being located in the majority black neighborhoods or in SES I. 
Figure 17:   Per Capita Income Comparison for the City of Roanoke Census Tracts 
(in constant 2000 Dollars)
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 Source:  Census, DSI Analysis. 
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EDUCATION ATTAINMENT 
 The metropolis’ education attainment for population 25 years and over is still lower 
than the state and the nation.  Table 14 shows that between 1990 and 2000, the percentage of 
high school and college graduates living in the metropolis increased modestly.  The percentage 
of residents with high school diplomas or equivalent increased from 74.1 percent to 82.0 percent, 
while those with college degrees increased from 17.4 percent to 21.5 percent.  The data show 
that Roanoke County was the most educated community in the metropolis.  Between 1990 and 
2000, the percentage of its adult population with high school diplomas or equivalent increased 
from 79.4 percent to 85.8 percent; the percentage of its residents with college degrees increased 
from 22.6 percent to 28.8 percent.  Meanwhile, the City of Roanoke had the least educated 
population.  The percentage of the city’s adult population with high school diplomas or 
equivalent increased from 68.0 percent in 1990 to 76.0 percent in 2000.  During the same time 
period, the percentage of its residents with college degrees increased from 15.6% to 18.7 percent.    
TABLE 14:  Percent High School/GED or Bachelor’s Degree 
 
1990 
Percent 
2000 
Percent 
1990 
Percent 
2000 
Percent  
Jurisdictions HS/GED HS/GED BS Degree BS Degree 
     
Botetourt County 72.90% 81.40% 13.60% 19.60% 
City of Roanoke  68.00% 76.00% 15.60% 18.70% 
Roanoke County 79.40% 85.80% 22.60% 28.20% 
City of Salem 76.10% 82.00% 17.80% 19.80% 
Source: U.S. Census Bureau    
 
Compared to the rest of the state and the nation, the children of the Roanoke metropolis 
are by every measure less educated at most levels and in most subjects.  Standardized test scores 
reveal that the area’s students do not, as a whole, perform at levels competitive with other 
regions of the Commonwealth (see Map 15).  This low education attainment should be addressed 
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in order to raise the economic competitiveness of the region with a more skilled and educated 
workforce. 
Map 15:  Schools with SOL Passage Rates below State Rate, 2003 
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FAMILY STRUCTURE 
 
The number of family households increased throughout the metropolis, except in the 
City of Roanoke.  Overall, the number of family households in the metropolis grew by 5.8 
percent between 1980 and 2000, expanding from 61,094 to 64,606.  This rate of growth is 
consistent with the metropolis’ slow population growth during the same time period, and is 
considerably lower than the state family household growth rate.  As illustrated in Table 15, 
Botetourt County enjoyed the largest increase in family households at 35.5 percent, from 6,731 
in 1980 to 9,117 families in 2000, reflecting its significant population growth.  Roanoke County 
had the second largest increase in family households, gaining 19.7 percent, from 20,629 to 
24,690.  The City of Salem gained just 1.4 percent, from 6,457 to 6,544.  Conversely, the City of 
Roanoke was the only locality in the area that experienced a decline in family households.  
Between 1980 and 2000, the number of families residing in Roanoke declined by 11.1 percent, or 
3,022 families, declining from 27,277 to 24,255.  Clearly, families are moving out of Roanoke 
for the expanding suburbs (primarily Roanoke County), possibly seeking better schools. Recent 
school data reveal that the City of Roanoke’s public school system has a higher dropout rate, 
lower graduate rate, and lower SOL scores than the county school system.  
  
TABLE 15:  Number of Family Households - 1980-2000 
           % Change
 Jurisdictions    1980            1990           2000       1980-2000 
     
Botetourt County 6,731 7,298 9,117 35.5
City of Roanoke 27,277 25,603 24,255 -11.1
Roanoke County 20,629 22,935 24,690 19.7
City of Salem 6,457 6,361 6,544 1.4
Metropolis 61,094 62,197 64,606 5.8
Source: U.S. Census Bureau 
 
 
 
    
 
 120
While the number of family households grew at a modest rate, the number of non-
family households increased by a staggering rate.  Figure 18 shows that between 1990 and 
2000, the number of non-family households in the metropolis increased by 22.7 percent, from 
27,497 to 33,737.  All of the 
jurisdictions in the metropolis 
experienced significant growth in 
the number of non-family 
households, with Botetourt 
County leading the increase at 
39.6 percent, followed by 
Roanoke County at 34.6 percent, City of Salem at 21.7 percent and City of Roanoke at 15.0 
percent. 
 
 While the number of non-family households increased significantly, the number of 
married-couple families in the metropolis grew by less than 1 percent.  Table 16 shows that 
between 1990 and 2000, the percentage of the metropolis’ married-couple families increased by 
only 0.5 percent.  The outlying counties of the region have captured the vast majority of the 
metropolis’ families.  The suburban communities are increasingly attractive for families with 
children because of the quality of the public school systems.  Botetourt County, the fastest 
growing county in the region, increased its share of married-couple families by 24.1 percent, 
from 6,390 to 7,935.  Roanoke County grew at a less significant rate of 5.1 percent, from 19,741 
to 20,762.  In contrast, both the cities of Roanoke and Salem’s share of married-couple families 
decreased by 12.52 and 1.7 percent respectively.  Roanoke’s rate of decline is far more dramatic 
for both family and married-couple households.  These trends clearly indicate that married-
Figure 18:   Increase in Non Family Households
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couple families are migrating to the expanding suburbs in search of safer communities, better 
schools and larger homes.    
TABLE 16:  Number of Married-Couple Families – 1990 - 2000  
          % Change  
 Jurisdictions  1990                  2000         1990-2000  
Botetourt County 6,390 7,935 24.18  
City of Roanoke  17,802 15,574 -12.52  
Roanoke County 19,741 20,762 5.17  
City of Salem 5,160 5,070 -1.74  
Metropolis 49,093 49,341 0.51  
Source: U.S. Census Bureau    
 
 
The number of female head of households increased throughout the metropolis, 
especially in the City of Roanoke.  Figure 19 shows that between 1990 and 2000, the number of 
female head of households in the metropolis increased by 11.4 percent, from 10,637 to 11,850.  
All of the jurisdictions in the 
metropolis increased their share of 
female head of households.  
Botetourt County had the largest 
gain, from 665 in 1990 to 823 in 
2000 (a 23.8 percent increase).  
During the same time period, the 
City of Roanoke had the lowest gain at 7.5 percent, from 6,454 to 6,939.  Despite this low 
percentage increase, Roanoke still had more than half (58.8 percent) of the metropolis’s female-
headed households.  Clearly, the high divorce rate, the tendency for marriages to be delayed, and 
the rise in the number of widows have all resulted in an increase in the proportion of female-
headed households in the Roanoke metropolis.  
 
Figure 19:  Female Head of Households
0
2,000
4,000
6,000
8,000
10,000
12,000
14,000
Botetourt
County
Roanoke
City
Roanoke
County
Salem City Metropolis
1990 2000
 122
HOUSING 
The majority of the metropolis’ housing units (especially middle-class housing) are 
low-density, single-family housing built in the outer suburbs.  Figure 20 and Table 17 
illustrate that between 1980 and 2000, the number of housing units in the Roanoke metropolis 
increased by 19.7 percent, an 
addition of 30,000 housing units.  
Botetourt County increased its 
total number of housing units by 
44.3 percent, a jump from 8,710 
units in 1980 to 12,571 units in 
2000.  Roanoke County also 
experienced significant growth, as 
its housing units went from 26,800 in 1980 to 36,121 in 2000.  The City of Salem increased by 
15.3 percent from 9,017 to 9,609.  During the same time period, the City of Roanoke’s total 
housing units increased by only 6.0 percent, from 42,690 to 45,257.  However, the majority of 
Roanoke’s increase in housing units was in the lower-end housing market (less than $75,000).  
These homes were built by Habitat for Humanity, the Roanoke Redevelopment and Housing 
Authority, the housing non-profits, and small private housing developers using state and federal 
affordable housing subsidies and tax credits.  Meanwhile, the vast majority of the increase in the 
total number of housing units in the suburbs were low-density, single-family homes whose 
median value is above $100,000 and unaffordable to the working poor.   
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Figure 20: Total Housing Units, 1980-2000
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TABLE 17:    Total Housing Units, 1980-2000     
        % Change 
 Jurisdictions     1980       1990      2000     1980-2000 
     
Botetourt County 8,710 9,785 12,571 44.33 
City of Roanoke 42,690 44,384 45,257 6.01 
Roanoke County 26,800 31,689 36,121 34.78 
City of Salem 9,017 9,609 10,403 15.37 
Metropolis 87,217 95,467 104,352 19.65 
  Source: U.S. Census Bureau 
 
Housing units are considerably older in the City of Roanoke than in the outer ring 
suburbs.  The age of housing units in the metropolis is illustrated in Figure 21.  When the 
jurisdictions are compared, 9,499 or 21 percent of the City of Roanoke’s total housing units were 
built in 1939 or earlier.  In 
contrast, only 5 percent or 1,869 
of Roanoke County’s housing 
units were constructed prior to 
1939.  The number of older 
housing units for Botetourt 
County and the City of Salem 
was even less at 1,758 and 1,196 respectively.  Troublingly, in the City of Roanoke, the high 
percentage of homes built prior to 1939 indicates the presence of a significant number of homes 
that are considered obsolete and that the city has a disproportionate share of lower valued 
housing in the metropolitan area.  Although some of these older homes have historic value, they 
lack the modern amenities to compete with the growing demand for single-family homes in 
Botetourt and Roanoke Counties.  According to the Roanoke Valley Association of Realtors, for 
units sold in 2003 the average age of Roanoke’s housing was 33.3 years, almost double the 
metropolitan average housing age of 17.3 years.  
Figure 21:   Houses Built in 1939 or Earlier
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 The median house value in the metropolis increased significantly faster in the 
suburban communities than in the central cities.  As seen in Figure 22 and Map 16, between 
1980 and 2000, Botetourt County enjoyed the largest increase in median house value, an increase 
of 202.7 percent, from $41,100 to 
$130,500.  Roanoke County also 
enjoyed a significant increase 
from $49,600 to $118,100.  The 
City of Salem’s median house 
value rose from $40,700 to 
$104,200.  However, during the 
same time, the City of Roanoke had a less significant increase of 138.1 percent from $32,900 in 
1980 to $80,300 in 2000.  The dramatic jump in the suburbs’ median house value suggests a 
significant increase in the development of low-density residential housing to accommodate the 
growing population, particularly married-couple households with children.  Roanoke’s low 
median house value also indicates an aging housing stock, deteriorated neighborhoods, and 
higher vacancy rate, which is pushing families to the suburbs.  In addition to the increased 
median house value in the suburbs, the average selling price of a home in Roanoke in 2003 was 
$121,700, about three-quarters of the average price of $164,000 in Roanoke County and just over 
half of the average $216,100 in the rest of the metropolitan area.  The metropolitan average was 
$163,800, about one-third higher than the city. 
 
 
 
 
Figure 22:    Median House Value
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Map 16:  Median Housing Values above MSA Median, 2000 
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Overall, the majority of housing units in the Roanoke metropolis are owner-
occupied.  Figures 23 and 24 show the proportion of owner and renter occupied housing units by 
areas.  Overall, two-thirds of housing units in the metropolis are owner occupied.  Between 1980 
and 2000, the percentage of 
homeowners in the metropolis 
increased from 63.8 percent to 
68.60 percent.  This 
homeownership rate is the same 
as the state and national level, but 
it differs among the metropolis’ jurisdictions.  The growing suburbs had the highest 
homeownership rate in the metropolis, while the cities, particularly the City of Roanoke, had 
consistently the lowest percentage of homeowners.  Between 1980 and 2000, Botetourt County’s 
homeownership rate increased from 75.8 percent to 87.8 percent, and Roanoke County increased 
from 72.9 percent to 77.2 percent.  The City of Salem experienced a less significant increase, 
going from 63.8 percent to 67.6 percent.  Conversely, during the same time period, Roanoke’s 
homeownership rate barely increased from 55.7 percent to 56.3.    
Figure 25 shows that in the City of Roanoke, census tracts 7, 8, 9, 10, 11, 12 and 17 have 
more renter occupied units than owner occupied units and census tracts 7, 8, 9 and 10 fall in the 
predominately lower-income census tracts in the city.  While rental housing is always a 
necessity, owner occupancy is a standard measure of community stability and an indicator of 
personal investment and commitment to the community by households.  Thus, higher ownership 
rates tend to mark more desirable neighborhoods.  Where rental rates are high, especially if 
Figure 23:   Owner and Renter Occupancy, 2000
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combined with a large number of absentee property ownerships of off-site management, physical 
and social conditions tend to trail off.  
Figure 24:   Occupied Housing Units By Tenure in the 
Roanoke, VA MSA, 2000
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Figure 25:  Occupied Housing Units by Tenure, 2000
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CHAPTER V:   THE ROANOKE METROPOLIS’ ECOLOGICAL GROWTH MODEL 
 
The traditional ecological explanation for urban growth patterns is that without anyone 
planning it, urban spatial patterns evolve spontaneously on the basis of competition processes 
analogous to those that can be identified in the struggle for survival in nature.  The classical 
theory of human ecology suggest that the struggle for scarce urban resources, especially land, led 
to competition between groups and ultimately to the division of urban space into distinctive 
ecological niches or "natural areas" in which people shared similar social characteristics because 
they were subject to the same ecological pressures.  Competition for land and resources 
ultimately led to the spatial differentiation of urban space into zones, with more desirable areas 
commanding higher rents (Park & Burgess 1925; Alonso 1964).  As they became more 
prosperous, people and businesses moved outward from one zone to another in a process Robert 
Park and Ernest Burgess called invasion and succession.  Although, human ecology has some 
utility in explaining the spatial patterns of metropolitan areas, the model gives a false sense of 
reality because it is oblivious to issues of class, race, gender, and ethnicity as the basis of human 
organization.    
In this section of the dissertation, I propose to demonstrate that the uncritical use of the 
traditional ecological growth models gives a false sense of reality.  Neither the concentric zone 
model nor the sector model is adequate in explaining land use patterns in the Roanoke 
metropolis.  Rather, the growth model for the Roanoke metropolis is an attempt to combine 
elements of the concentric ring and the multiple nuclei models to take into account contemporary 
dimensions of race and income segregation for a typical small metropolitan area.  The key 
element is the rapid development of low-density housing that is taking place in the outer rings, 
and the concentration of poverty and racial minorities in the central city.    
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Pre-World War II Growth Pattern 
As illustrated in Figure 26, before World War II, the Roanoke metropolis consisted of the 
City of Roanoke and small pockets of developments in Roanoke and Botetourt Counties, 
constructed in a relatively compact form with dense population concentration.  The city was 
physically organized around the Norfolk and Western Railroad headquarters and repair shops, 
with nearly all significant economic 
activities and a huge proportion of 
residences located within about a quarter of 
a mile of the shops.  The counties of 
Roanoke and Botetourt were relatively rural 
and contained a scattering of residences; 
most of the residents lived off the land.  In 
the central city, land use was mixed with 
rich and poor living in close proximity to 
one another.  On the other hand, Roanoke 
was more heterogeneous and less 
differentiated than it is today.  Retail, 
government and private businesses, and many cultural 
activities were centrally located in the economically healthy downtown Roanoke.  Manufacturing 
factories were concentrated in the zone of transition near the central business district (CBD) and 
abutting the N&W railroad lines that brought coal to run the factories and provided the means to 
ship the goods that were produced.  This new spatial pattern concentrated wholesale, storage, and 
distribution activities, and also population, near the railroad shops.  Slum neighborhoods of 
Source: VA PA
Figure 26:  Pre WWII Growth Pattern
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densely packed tenements provided workers walking access to the railroad shops and factories, 
but at an excessive price in terms of family health and quality of life (Vogel 1997, p. 35).  
In the 1920s, the advent of the automobile, combined with the migration of rural blacks 
and whites from the “deep south,” changed the character of the central city.  The influx of large 
numbers of “deprived classes” seeking work with the railroad brought demands for services and 
facilities that existing private institutions and the government were unable to meet.  The resulting 
gap between public needs and lack of governmental responses, along with the steady increase in 
the use of automobile transportation, prompted the outward expansion beyond the edges of the 
central business district (Vogel, 1997, p. 35).  Strictly residential and homogeneous 
neighborhoods were built in outer neighborhoods, either made-to-order for the wealthy, or on 
speculation for the middle-class (Kleniewski, 2002).  Residents of these outer neighborhoods 
could reach the CBD via such new mass transportation systems as the horse-drawn streetcar, the 
electric trolley, and the automobile.  As the middle-class moved further away from the central 
business district, the city’s residential pattern became more segregated by race and class.  Black 
residents and railroad workers were confined to deteriorated neighborhoods in the North and 
East of downtown, primarily in the Gainsboro area, while working-class whites lived southeast 
of the central business district, mainly in the Belmont neighborhood.  These working-class 
neighborhoods were slums, packed with deteriorated housing and poverty. 
 
Early Sprawl Growth Pattern 
After World War II, the spatial pattern of the Roanoke metropolis transformed from an 
overarching urbanization pattern to one of decentralization and dispersion to the metropolitan 
periphery (see Figure 27).  The major influences on the metropolis’ post-war suburbanization 
include the Federal Housing Administration (FHA) home mortgage insurance and flexible FHA 
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loans terms for single-family dwellings in suburban areas; and the 1956 Federal-Aid Highway 
Act, which provided 90 percent federal support for the construction of highways.  The interstate 
highway program connected the suburbs 
with central business districts; in the 1970s, 
the federal government required central city 
bypass or beltways be built into the urban 
highway network.  These government-
supported initiatives compelled families to 
purchase more automobiles, and new single-
family homes in subdivisions beyond the 
edges of downtown Roanoke.  In 1950, 
about 63 percent of the population of the 
metropolis lived in Roanoke; the remaining 
37 percent lived in Roanoke County, Botetourt and 
Salem.  In 1970, 53 percent lived in the City of 
Roanoke; and by 2000, only 40 percent lived in the central city, and about 60 percent lived in the 
suburban communities.  This suburban growth (primarily low-density development) resulted not 
merely in the outward migration of middle- and working-class residents, but also in the 
movement of businesses, office, and retail from the central business district to the periphery and 
the suburbs.   
The trend toward differentiation of neighborhoods by race and social class, which began 
before World War II, became more pervasive.  According to Fullilove (2004), as the white 
middle- and working-class residents were migrating to better urban neighborhoods and to the 
Figure 27:  Early Sprawl Growth Pattern 
Source: VA PA
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suburbs, African-Americans were restricted to the ghettoes adjacent to downtown Roanoke.  
Racially-driven practices by the federal, state, and local governments, the real estate agents, 
lending institutions, and white property owners prevented blacks from moving with white 
families to better neighborhoods.  To alleviate the poor living conditions of black citizens, in the 
1950s and 1960s, the federal government provided millions of dollars to Roanoke for slum 
clearance and urban redevelopment under the urban renewal program.  The city used the urban 
renewal money to acquire, demolish, and relocate thousands of black households.  This 
redevelopment process became known as “Negro removal” (Rusk, 2000).  Numerous quality 
houses and businesses were bulldozed and the replacement homes of many displaced residents 
were worse:  large, new public housing complexes (Lincoln Terrace and Hurt Park Village) 
located in isolated sections of the city and in already black neighborhoods.  The new housing 
developments became neighborhoods of high crime and poverty.  The areas where the original 
homes were demolished were replaced with businesses, a post office, a sports arena, and other 
economic development activities to support the central business district.  
 
Low-Density/Sprawl Growth Pattern 
 
The sprawling, scattered growth of new suburbs continues today as the dominant form of 
development in the Roanoke metropolis, offering low-density development in the suburbs and 
rural areas (see Figure 28).  According to the Virginia American Planning Association (2000), 
this low-density development pattern requires longer driving distances and road improvements 
beyond the financial capacity of local governments.  Suburban roads are particularly congested at 
rush hour.  Other services, such as school transportation and fire protection are significantly 
more expensive to deliver.  Air pollution from increased vehicle emissions has led to ground 
level ozone pollution in the region.  Public transportation delivery remains inadequate.   
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Similar to other regions, the Roanoke metropolis cannot curb sprawl or relieve 
congestion by simply widening major roads or 
building another beltway.  The way the region has 
grown—low-density settlement, the separation of 
residential, commercial, office, and industrial uses, 
the absence of affordable housing in Roanoke, 
Botetourt and Franklin Counties, underinvestment 
in Roanoke City—has led to the growing levels of 
traffic congestion and rapid outward expansion 
(Liu, 2001).  This expansion has resulted in 
suburban subdivisions conflicting with neighboring 
agricultural and rural areas, and in a concentration 
of low-income populations and racial minorities in the City 
of Roanoke.  If the region’s sprawl problem is to be resolved, a different form of growth will 
need to take hold.  In the rapidly growing counties of Roanoke, Botetourt and Franklin, that will 
mean developing more affordable housing and concentrating future population and employment 
growth in existing communities and towns.  In the already developed parts of these counties that 
will mean creating greater residential density and clustering new commercial and mixed-income 
residential development on the same site (Liu, 2001).  In the declining cities of Salem and 
Roanoke that will mean promoting neighborhood revitalization, and providing tax incentives to 
private investors desiring to invest in inner-city neighborhoods.   
 
 
 
Figure 28:  Sprawl Growth Pattern 
Source: VA PA
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Contemporary Growth Pattern 
As illustrated in Figure 29, the central business district continues to dominate the region 
with a radial expansion from downtown Roanoke to the periphery.  As the metropolis continues 
to expand from the central core, new commercial nuclei and/or village centers have been 
developed throughout the region as focal points of residential life.  These commercial nuclei or 
village centers are located on major suburban thoroughfares or within the city.  These village 
centers serve the immediate 
neighborhoods or subdivisions and 
may contain neighborhood-serving 
commercial and office spaces, such 
as gas stations, convenience stores, 
small shops, and offices.   
However, as shown in Figure 
29, this continuous spread of 
residential development and 
businesses beyond the boundaries of 
the City of Roanoke into more 
distant, once rural, areas has resulted in the majority of the metropolis’ low- class residential 
neighborhoods being concentrated in the city.  Many of these areas contain decaying 
neighborhoods occupied mainly by poor and minority households and devastated by housing 
abandonment, arson, vandalism, poor schools and high crime rates.  Since the last three decades, 
thousands of middle-class white households—especially those with school-age children—have 
fled these neighborhoods for the suburbs.    
Figure 29.  Contemporary Growth Pattern for Roanoke MSA
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A CONTEMPORARY ECOLOGICAL GROWTH MODEL FOR THE METROPOLIS 
The examination of the SES areas and the region’s growth patterns reveals that the 
contemporary growth model for the Roanoke metropolis is a combination of Burgess’ concentric 
zone model and Harris and Ullman’s multiple nuclei model.  In general, the Roanoke growth 
model (as presented in this dissertation) is different from the traditional ecological models 
because it takes into account the effects of race and income segregation as the leading factors in 
the spatial development of the metropolis.  As noted earlier, the contemporary human ecology 
paradigm gives undue prominence to one factor—technological innovation (communication and 
transportation)—in explanations of urban growth and change.  It does not view racial and income 
inequity as potential influences of suburbanization and metropolitan spatial patterns.  Rather, 
suburbanization, political inequality, racial and class segregation are seen as a result of the 
natural and impersonal process of economic competition for space in a technologically–driven 
free-market society.   
The importance of the Roanoke Contemporary Growth Model (see Figure 30) is that it 
explains that in older, mid-size metropolitan areas, the central city is still the dominant force with 
a radial expansion from downtown to the periphery.  In contrast to traditional human ecology’s 
theory of competition for space or location, this model emphasizes that the organization of the 
Roanoke metropolis is a direct result of racism, income inequality, and personal preference of 
people (both black and white) seeking the most desirable location that is away from areas of 
concentrated poverty, minorities, and poor schools.  As illustrated in Figure 30, the Roanoke 
contemporary growth model can best be understood in terms of five key elements: Zone I:  
Central Business District, Zone II:  Zone in Transition, Zone III: Zone of Mobility, Zone IV:  
Zone of Upper- and Middle-Class Residential, and Zone V: Commuter Zone.  
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Diagram and Analysis of the Metropolis’ Contemporary Growth Model 
 
Figure 30: The Roanoke Contemporary Growth Model.  The model is a modified concentric ring and 
multiple nuclei models of land use.  It emphasizes the growth of the region in concentric rings and geographic 
features of concentrated minorities and poverty.  At the same time, it shows the development of multiple nuclei or 
village centers within the central city neighborhoods and along major thoroughfares in the suburbs.  
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Zone I:   Central Business District 
The CBD/downtown Roanoke is the focus of the metropolis.  Its functions may have 
changed over the years due to the departure of the headquarters of the Norfolk and Western 
Railroad Company, but it is still the metropolis’ center of commercial, social and civic life, and 
of transportation.  It is the main location of major banks and financial institutions, government 
buildings, restaurants, office buildings, hotel, entertainment centers, museums, conventions, and 
organization headquarters.  The CBD has lost its few department stores (Heironimous), as most 
of its retail stores have moved to the malls with the affluent population to the suburbs, with many 
of the remaining buildings being converted to offices, restaurants, institutions, or residential uses.  
For decades, city officials and boosters have instituted programs and incentives to encourage the 
conversion of vacant buildings into condominiums and apartments.  A redevelopment boom 
worth more than $50 million is remaking the face of downtown Roanoke, leading boosters to 
predict a renaissance in what used to be a 9 to 5 employment district.  The demand for downtown 
living is from retirees and young professionals desiring to take advantage of the amenities of 
living downtown.  From art museums to condos, developers have built or are planning to build 
hundreds of residential units that they say will make downtown Roanoke a 24-hour district.  
By all accounts, downtown Roanoke is the most accessible area in the region.  More than 
25,000 people move into and out of the downtown each day to work or conduct business.  
Attached to the CBD are small, emerging commercial areas that are called village centers or 
nuclei.  These village centers are fairly common in Roanoke and they contain retail, restaurants 
and entertainment activities.  Some of these nuclei have existed from the very origins of the city, 
while others have developed as the growth of the city stimulated migration and specialization.  
Neighborhoods thrive around these village centers.  
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Zone II:   Zone in Transition 
This zone, which encircles the CBD, is generally referred to as the zone of low-class 
residential.  Early in the history of the city, this zone formed a suburban fringe that housed many 
railroad executives and well-to-do citizens, particularly in census tracts 10 and 12 (the Hurt Park, 
Mountain View and Old Southwest neighborhoods).  With the growth of the city, however, 
businesses, light manufacturing, and industrial industries encroached into this zone from the 
CBD and the quality of residential environments deteriorated.  The encroachment of businesses, 
coupled with the decline of the railroad industry, resulted in white and middle-class flight and the 
conversion of the large single-family homes into rooming houses.  Since the 1960s, this zone has 
been the metropolis’ principal slum, with submerged regions of poverty, degradation and 
disease, public housing, and their underworlds of vice.  The population is heterogeneous and 
includes African-Americans and poor whites with limited housing choice, who now consume the 
obsolete housing of the wealthy, now converted into apartments.  It is also an area frequented by 
transients, vagrants, homeless, and criminals, and rates of crime and mental illness are the 
highest in the city.  Within this zone are some village centers or nuclei that are not generally 
occupied by deteriorated businesses, and convenience stores serving mostly as places for 
prostitutes and drug dealers to congregate.  Those who own property in the zone are interested 
only in the long-term profits to be made from speculation and selling out to businesses 
expanding from the central business district, and in the short-term profits that accrue from 
renting to as many tenants as possible, resulting in the decline of property value.  
The zone is characterized by a highly transient population.  Not surprisingly, as people 
prosper they tend to move out into Zone III, leaving behind the elderly, the isolated, and the 
helpless (Pacione 2001, p. 135).  Lack of investment in the zone was compounded by the effects 
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of slum clearance, highway construction, and the relocation of warehousing and transport 
activities to suburban areas during the 1960s.  Although policymakers have sought to revitalize 
the zone through the targeting of city and federal housing funds, shopping and families have 
abandoned the zone all together.  Since this zone is the least desirable in the city, it attracts the 
poor, who are unable to pay the higher rents demanded in better residential areas.  The poor 
include welfare dependents, transients, and members of ethnic minorities.  The convenience to 
downtown may be attractive to nonconformists, who welcome the anonymity provided by the 
city’s density of population and by its lack of organized resistance to their presence.  The variety 
of people may also lead to the emergence of distinct sub-areas within the underserved 
communities.  Despite the transient and socially dysfunctional nature of the underserved 
population, many organizational features indicate a need for congregation.  These include 
membership in teenage gangs, church communities and ethnic organizations, as well as 
patronage of particular bars that act as neighborhood drop-in centers where locals can get to 
know each other, exchange job information, and borrow money before payday.  For many 
residents, this distressed environment becomes a way of life in which they feel comfortable and 
secure (Pacione, 2001). 
This zone is also comprised by the all too familiar “black ghetto” of the metropolis.  It is 
referred to as the “black ghetto” because more than 90 percent of the metropolis’ African-
American population lives in this area, the northwest quadrant of the city.  Its characteristics are:  
• Poor educational facilities (poor schools, few teachers with sufficient qualifications, lack 
of facilities, such as books and equipment)  
• High rates of unemployment (lack of job skills, training, low education attainment)  
• Dependence on welfare (for health care, food) 
• Lack of sense of community (transients, renters) 
• Family problems (high rates of divorce, separation, domestic violence, illegitimacy) 
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• Personal degradation (drinking, drugs) 
• High crime rates and health problems (robbery, theft, violence, HIV, AIDS) 
• Numerous delinquent gangs (anti-social and violent) 
• Numerous religious sects (store-front churches, new religions). 
 
Zone III:  Zone of Mobility 
 This zone is generally referred to as the zone of medium-class residential.  It is inhabited 
primarily by commercial and service sector employees who moved from the zone in transition, 
but desire to live within easy access of their jobs in the CBD.  It also includes families of 
government and hospital employees, and school teachers who managed to prosper sufficiently to 
escape the zone in transition but who still need affordable housing and easy access to their 
workplaces.  New workers to the region, primarily younger families and singles, tend to live in 
this zone, which includes parts of the greater Raleigh Court area in census tract 19.  The 
population is very heterogeneous and is characterized as respectable working class who are 
upwardly mobile.  Because of their means, many families in this zone tend to migrate to the 
commuter zone (Zone IV) when their children reach school age.  The defining characteristic of 
this group is that they have the income to select houses and neighborhoods in accordance with 
their tastes, whereas the residential location decisions of lower-status households are constrained 
by their weaker market position.  This zone also has pockets of upper-class enclaves, such as 
South Roanoke and Walnut Hills in census tract 16.  Residents of these areas are generally 
referred to as “old money” or former railroad executives, investment bankers, attorneys, and 
surgeons from Carilion Hospital.  The residents are mostly elderly or retirees living in large 
upscale condominiums and single-family homes built in the late 1800s to early 1900s.  These 
enclaves have the highest income level and house value in the entire metropolis.    
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Zone IV:  Zone of Upper- and Middle-Class Residential 
 This zone consists of better residential neighborhoods, characterized by new upscale 
subdivisions in the fringe of the city limits and into the suburbs.  This zone is made up of 
primarily single-family dwellings, of exclusive “restricted districts,” and high-class apartment 
buildings.  Examples of neighborhoods include Southwood, Greater Dyerle and Hunting Hills.  
Village centers or commercial nuclei and subsidiary shopping centers have developed as mini 
versions of downtown shopping areas to serve these upscale neighborhoods.  The population is 
homogeneous, primarily white families with children and retired couples.  New employment 
centers are being created in this zone, following the affluent workers.  
 
Zone V:  Commuter Zone 
 This area extends well beyond the city limits and the outer-suburban areas.  This 
commuter belt is within twenty to thirty minutes of downtown Roanoke.  This is a zone of spotty 
development of high-class single-family residences along lines of rapid travel, e.g., routes 419, 
220 and 460.  Examples of the neighborhoods include subdivisions in Cave Spring, Bonsack, 
Hollins and Windsor Hill of Roanoke County.  Over the last few decades, the increased use of 
the automobile and the phenomenal expansion of the single-family home industry have caused 
the outer-ring of the metropolis to grow faster than the center.  The wealthy have the greatest 
choice of the housing environment and are able to insulate themselves from the problems of the 
metropolis.  The archetypal suburban subdivision comprises married couples with small children 
living in large single-family detached homes built on spacious lots.  For the most part, many of 
the residents moved to that zone seeking greater housing choices and better public schools for 
their children.  
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CHAPTER VI:   CONCLUSIONS 
 
 
CONSEQUENCES OF THE METROPOLIS’ GROWTH PATTERN 
Social area analysis and factorial ecology reveal that the Roanoke metropolis’ spatial 
pattern did not occur through natural settlement patterns based on a spontaneous free-market 
process, as promulgated by traditional human ecologists.  Rather, the metropolis’ growth pattern 
is primarily a product of low-density development in the outer suburbs and concentrated poverty 
and racial segregation in the City of Roanoke.  David Rusk (1993) correctly pointed out that 
concentrated poverty is urban America’s core problem—both socially and geographically.  
Concentrated poverty creates push—pull factors.  Push factors—high crime rates, failing 
schools, failing property values, higher black population, deteriorated neighborhoods, often 
higher tax rates—push middle-class families out of poverty-impacted neighborhoods in central 
cities and older suburbs.  Pull factors—safer neighborhoods, homogeneity, better schools, new 
single-family houses, rising house values, often lower tax rates—pull such families to new 
suburban areas.  The push-pull factors have resulted in four kinds of consequences for the 
Roanoke metropolis. 
Income and Racial Polarization 
An important, but often overlooked, consequence of the Roanoke metropolis’s ecological 
organization is the growing racial and income polarization between the suburbs and the City of 
Roanoke.  Since the 1970s, there has been a relative decrease in the proportion of Roanoke 
residents who could be classified as middle-income, and an increase in the proportion of very 
poor residents.  At the same time, there has been an increase in the number of middle- and upper-
income residents in the suburbs.  Income polarization in the Roanoke metropolis has occurred 
partly because of the increased suburbanization of the middle-class.  As we saw earlier, middle- 
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class homeowners, especially married-couple households with children, made up a huge 
proportion of the recent migrants to the suburbs.  Another factor that has contributed to income 
polarization is the decline of manufacturing and the growth of the service sector, which have led 
to polarization in two ways.  First, the decline in manufacturing jobs in the established 
manufacturing centers has reduced the number of stable, high-pay and high-benefit jobs.  
Second, within the growing service sector, the new jobs being created fall into two sharply 
different categories.  On the one hand, service sector growth has meant an increase in the number 
of highly paid managerial, professional, and technical workers, such as investment bankers, 
attorneys, and computer systems analysts.  On the other hand, a substantial proportion of the 
service sector growth is made up of low-skill, minimum-wage jobs, such as cleaners, parking lot 
attendants, and food servers.  The earning gap between high-wage and low-wage employment is 
the greatest contributor to the region’s income polarization. 
The metropolis’ poverty challenge has a strong racial dimension.  Factorial ecology 
reveals that minority status is highly correlated with poverty.  While the poverty level has 
declined in the metropolitan area, all of the high-poverty neighborhoods (neighborhoods in 
which 30 percent or more of the residents are over the national poverty line) were located in the 
predominantly black northwest quadrant of Roanoke: census tracts 1, 2, 3, 7, 8, 9 and 10.  
Moreover, the overwhelming majority of persons with special needs and welfare caseloads are 
concentrated in the aforementioned predominantly black census tracts of Roanoke.  Why are 
black Roanokers so poor?  Black poverty seems to be due to three factors:  first, blacks are paid 
lower wages than whites; even when they have the same education: black college graduates earn 
about the same as white high school graduates.  Second, black males have very low rates of 
labor-force participation because they are very likely to be involuntarily unemployed or 
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discouraged from seeking work in the first place.  This situation has evidently been growing 
worse, as the restructured American economy eliminates entry-level jobs except in dead-end 
services, and as the discrepancy between where jobs are located and where blacks can live grows 
greater (Abu-Lughod, 1991).  Third, blacks are isolated in poor neighborhoods due to 
discriminatory practices in the housing market.  Prominent among such practices have been the 
subtle activities by land developers and real estate brokers.  Housing Opportunities Made Equal, 
Inc., a fair housing agency in Richmond, Virginia, has collected substantial evidence to show 
that institutional discrimination, although more subtle than in the past, is still widespread in the 
Roanoke metropolis.  The agency’s research on the real estate industry, for example, details the 
role of realtors as the self-appointed custodian of property values or gatekeepers of 
neighborhoods.  The agency sent pairs of white and African-American couples with similar jobs, 
incomes, and family size to real estate offices to see if the agents treated them the same or 
differently.  Results show that African-Americans stand a one-in-two chance of being 
discriminated against (Housing Opportunities Made Equal, 2000). 
 
Traffic Congestion 
 Low-density development in the suburbs has increased traffic on neighborhood streets 
and highways.  New subdivisions in the commuter zone have lengthened vehicle trips and forced 
people to drive everywhere.  The Roanoke metropolis is like many other U.S. metropolitan areas 
in that it is difficult for most residents to get around without a car.  According to the 2000 U.S. 
Census, nearly 88 percent of the region’s workforce used the automobile to commute to work (78 
percent drove alone), almost 6 percent of trips by transit, and 6 percent via walking, bicycling, or 
other means.  The rate of vehicle ownership was a 1:1 ratio or about one car per person in most 
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parts of the region.  More than 230,000 vehicles were registered in the region in 2000, up more 
than 20 percent from 1990.  The increased presence of vehicles in neighborhood streets has 
resulted in complaints by residents that traffic congestion is jeopardizing the quality of life in the 
Roanoke metropolis.  Many localities, mainly the City of Roanoke, have responded by installing 
traffic-calming measures on busy arterials to slow down commuters into the city.   
Although the regional commute is mostly from the suburbs to the city, the commute is 
becoming more and more suburbs-to-suburbs as more jobs are being created in the fringe.  
Consequently, suburban residents are beginning to complain that residential development should 
not be allowed to continue as it has, outward from the suburban fringes with homes constructed 
on large lots and neighborhoods, retail centers and offices all separated.  Low-density housing 
and low-density employment centers are increasing the hours spent in the car.  In the Roanoke 
region, one household accounts for 10.01 vehicle trips per day.  By 2018, the number of trips is 
expected to increase to 11.38.  At the same time, the average length of a trip is projected to 
increase from 21.5 to 25.1 minutes.  These delays exact a cost not only in time, but in pollution.  
Widening roads is one way to accommodate traffic, but engineers usually prefer to create 
alternative routes rather than expand to a six-lane road.  Rapid low-density development in the 
suburbs is overwhelming the region’s transportation network.  A recent traffic congestion 
analysis for the Roanoke region revealed that there are seven sections of roads carrying more 
than double the number of vehicles that they were designed to accommodate.  Even with new 
roads and other improvements planned for the region, the number of areas with congestion levels 
rated either heavy or severe is expected to remain at seven in 2007 and increase to 11 in 2015 
and 16 in 2018.  Many of the problems are concentrated at interchanges on Elm Avenue and 220, 
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Route 419, 460 and 220.  All but two congested interchanges are located in the suburbs, where 
population and job growth are heaviest.   
Building new roads and expanding lane capacity cannot solve the increasing traffic 
problem in the region because driving rates are projected to continue to escalate.  Rather, the 
employment mismatch that is produced by suburbanizing large numbers of blue-collar jobs, 
thereby placing them out of reach of inner-city dwellers, while bringing numerous white-collar 
suburbanites into the city for office work, is what is contributing to the traffic problem.  Cars 
owned by people who cannot afford to live near emerging employment centers are clogging the 
beltways and arterial roads.  As long as most new jobs are created in communities without 
affordable housing, only coordinated transportation and land use policy reform that promotes 
such housing will lessen the traffic stress. 
 
Spatial Mismatch 
 As the regional job market moves further into the suburbs, particularly Roanoke County, 
the “spatial mismatch” between jobs and people – workers living in one place, jobs in another 
place, and no feasible transportation options in between – affects an increasing portion of the 
workforce who may not have access to a vehicle (Brookings, 2000).  This mismatch primarily 
affects families receiving welfare assistance and living in the City of Roanoke’s high-poverty 
neighborhoods and rural areas of Botetourt and Roanoke Counties.  Yet, more than half of the 
region’s jobs are located outside of the city to be closer to their suburban living employees, and 
therefore beyond the reach of public transportation.  For those who have transportation, the 
commute often is too long and too expensive to be affordable.  Moreover, professional workers, 
such as teachers and police officers are often forced to commute long distances because they 
 147
cannot find workforce/affordable housing in the suburbs that need them.  Recent data show that 
most entry-level job creation is occurring more than 10 miles from Roanoke’s high-poverty 
neighborhoods.  The number of people who both live and work in Roanoke declined for the first 
time between 1990 and 2000, with the latter period falling below the 1970 level.  The number of 
people living in Roanoke County and Salem who commuted into the City of Roanoke also 
declined for the first time between 1990 and 2000.  However, the number of people living in 
Botetourt, Franklin, Bedford, and the New River Valley (Montgomery, Radford, Floyd, Giles 
Counties) and commuting into Roanoke continued to increase through 2000.  The number of 
people living in Roanoke and commuting to suburban work locations was largest for 
employment destinations in Roanoke County and the City of Salem, but continued to increase 
through 2000 for all suburban locations.   
The jobs that low-income residents in the city can reach generally pay far less than the 
jobs in the outer counties.  The spatial mismatch between entry-level jobs and low-income 
people is not unique to the Roanoke metropolis, but it is particularly intense here because of 
patterns of residential segregation by race and class, and because much of the new and most 
vibrant development is concentrated in the outer suburbs.  This mismatch has a racial dimension.  
Non-whites in the region are less likely than whites to have access to a car, so they cannot drive 
to outer suburban jobs.  Unfortunately, the percentage of jobs that are transit-accessible is 
expected to decrease over time as the outer suburbs and exurbs gain a larger share of the regional 
job market.  This will greatly affect low-income workers, who may see transit accessible jobs in 
the city decline, if public transit service is not expanded.  Therefore, a place-based strategy is 
needed to integrate jobs and housing across the metropolis.  Such a strategy would channel new 
jobs to inner-city neighborhoods and direct new housing closer to suburban jobs center.  
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Environmental Endangerment 
 Low-density development in the region has resulted in open space, farmland, rural 
landscape, and mountain tops being converted to subdivisions, strip malls and highways.  
Although the pace of land consumption in the region is less than the population growth, the 
outward movement of the region has taken its toll on green space and mountain tops, including, 
for example, Slate Hill (corner of routes 419 and 220), Peakwood, and Read Mountain.  Land 
consumption is driven by suburban population growth, low-density residential and business 
development, land use, and transportation policies.   
The Roanoke metropolis is known for its scenic beauty and mountains.  Trees on the 
region’s mountain tops are good indicators of the health of the urban ecosystem.  The greater the 
canopy coverage, the less impervious is the surface and the more environmental benefits.  Trees 
provide the region many valuable services that can be measured in dollar benefits.  Inherently, 
removing trees for development increases the volume of runoff of pollutants and increases 
erosion and flooding in the region.  Low-density developments on mountains are causing runoff 
to increase beyond the capacity of the area’s creek beds, which often results in flooding.  It has 
been estimated that a one-acre parking lot creates 16 times more runoff than a meadow of the 
same size.  A study examining two different development patterns for the same property found 
that a sprawl development alternative would cause 43 percent runoff, and contain three times 
more sediment, than a better designed, more traditional development (Pollard, 2003, p. 24).  
Low-density development and driving are also contributing to the region’s air pollution.  Air 
quality is generally good in the Roanoke metropolis, although the quality is made vulnerable 
because of the “valley” contours of the regions.  The air tends to get trapped in the valley and 
unhealthy pollutants, such as auto emissions, develop if the air remains stagnant for more than a 
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day.  In December 2002, elected officials representing various communities within the region 
formed an Early Action Compact with the U.S. Environmental Protection Agency (EPA) to 
develop voluntary strategies to improve air quality before the region is designated a traditional 
non-attainment areas.  The localities must implement local control strategies by December 2005 
and realize attainment of the 8-hour air quality standard no later than December 2007.  
The outward movement of population growth—not just to the suburbs, but to exurbs—
has meant the construction of thousands of houses, commercial developments, and roadways that 
replace forests and open farmland.  On the southwest side of the region (Roanoke County), there 
are low-density, car-dependent, wealthy and white communities, where rapid development has 
brought down trees, cut down mountains tops, over-loaded water and sewer systems, and 
increased the number of cars and amount of congestion on Route 419 and 220.  On the northeast 
side of the region (Botetourt County), there are similar communities.  Whereas in the north side 
(City of Roanoke) of the metropolis, there is urban decline, failing schools, concentrated poverty 
and racial minorities that are particularly vulnerable to environmental damage, such as lead- 
based paint, because of deteriorating neighborhoods and aging infrastructure.   
 
UTILITY OF THE HUMAN ECOLOGICAL PERSPECTIVE 
As presented in this dissertation, contemporary human ecology is a research paradigm 
that could be applied to the study of growth in cities and metropolitan areas.  Earlier studies 
using human ecology and social area analysis as a guide have provided a great deal of 
information on social class and household patterns in cities.  However, the theory of human 
ecology could be broadened and made more precise in explaining the structure of cities and 
metropolitan areas in the United States if it incorporates race and social class as factors.  In its 
 150
current form, the paradigm gives undue prominence to one factor—technological innovation 
(communication and transportation)—in explanations of urban growth and change.  It also 
downplays the social-political aspects of metropolitan growth, and does not seriously address the 
causes and effect of class and racial segregation on urban spatial patterns.   
In light of these obvious limitations, it is imperative that contemporary human ecology 
establish a national urban policy that will work with the technological innovations to promote 
economic and social equity in the ecological systems of metropolitan areas.  As seen in the data 
analysis for this case study, the Roanoke metropolis is not going to stop growing, but it can 
growth smarter.  In the rapidly growing counties of Roanoke and Botetourt, the goal is to 
concentrate future population and employment growth in existing communities and towns.  In 
the developed parts of these counties, that means developing a housing agenda that stimulates the 
construction of affordable housing for low- and moderate-income households and high-density, 
mixed-use development.  These suburban communities also need a regional transportation 
agenda that embraces this alternative vision of land use and invests in public transit as a 
competitive necessity.  In the older urban areas—the Cities of Salem and Roanoke—an 
economic and redevelopment agenda that leverages public and private sector investments to 
eliminate blight, stimulate in-fill housing, adaptive reuse, historic preservation, job creation, 
downtown living, entertainment and cultural activities is needed.  These older communities also 
need a housing agenda that promotes a diversity of housing choices in all price ranges and 
designs options, and other creative housing programs that support the reduction of concentrated 
poverty and low-income housing in certain neighborhoods.  
As the region undertakes these far-reaching actions, with help from the state government, 
it must also expand the regional dialogue to recognize and reflect on the central role that race 
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played in shaping the Roanoke region.  It is fair to say that race permeates everything in the 
Roanoke region.  It has fundamentally affected where people choose to live.  It has exacerbated 
the concentration of poverty in the City of Roanoke.  It has impeded efforts to expand public 
transportation into outer suburbs.  There is no doubt that the divide has diminished the 
educational and economic opportunities of minority families living in the region.  The racial 
divisions in Roanoke are not going to be solved overnight.  But frank, open conversation about 
the causes and consequences of these divisions is helpful.  And, progress on issues like public 
transportation, affordable housing, housing discrimination, and economic investment can 
mitigate the divisions in substantial ways.  Ultimately, addressing the issue of racial and 
economic disparity will require great vigilance, leadership, great political will, and the close 
involvement of all levels of government.  The state and the region—not just the City of 
Roanoke—need to tackle the challenges presented by schools overburdened with poverty and 
neighborhoods undermined by lack of investment and lack of opportunity.  
The theory of human ecology remains useful in explaining contemporary urban spatial 
patterns.  The use of social area analysis has provided a great deal of information about the 
spatial structure of the Roanoke metropolis.  The analysis demonstrates how census tract level 
analysis of related socio-economic characteristics can identify areas that are experiencing growth 
challenges and concentration of poverty and racial minorities.  It also produced information 
about the metropolis’ growth patterns upon which regional policymakers can act to improve 
quality of life in the region.  Thus, from a theoretical standpoint, this dissertation proves that 
human ecology can be a far more integrated and accurate theoretical framework if it incorporates 
class and race as influential factors on metropolitan spatial patterns.  
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NEED FOR FURTHER STUDY 
Although this dissertation contributes to the theory of human ecology, obviously much 
work remains to be done if this research is to bear fruit.  The value of this research is that it 
provides insights on how the theory of human ecology explains the impact of low-density 
development on low-income populations and racial minorities.  However, as pointed out in the 
research methods section, there are limitations to this particular research strategy, such as the fact 
that the data collection and data analysis to develop the growth model for the Roanoke 
metropolis rely heavily on 2000 census data.  Therefore, both modifications to the qualitative and 
quantitative research methodology are needed to learn more about the relationships among the 
socio-economic status (SES) variables and the evolution of the region’s growth patterns.  
This study may be modified to study a broader spectrum of the social-spatial patterns of 
the Roanoke metropolis by using 1980, 1990, and 2000 census data to compute the factor 
analysis and to develop the growth model.  It only used 2000 data because earlier data for several 
variables could not be located.  By expanding the analysis to include the last two decades, 
policymakers could empirically test if the correlation between the socio-economic status 
variables has changed, and determine whether the metropolis’ growth pattern has varied from the 
concentric zone or multiple nuclei models or a combination of both. 
This study suggests that low-density development in Botetourt and Roanoke Counties is 
resulting in a concentration of poverty and racial minorities in the City of Roanoke.  An 
empirical study of this relationship and of the degree to which low-density development is 
having a negative impact on the ecological structure of the city would be useful.  In this way, it 
may be learned that constructing higher-density housing in the suburbs and building new housing 
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where there is existing infrastructure could benefit the entire metropolis, both economically and 
socially.  
This dissertation also suggests that minorities, especially African-Americans, are 
concentrated in the high-poverty neighborhoods in Roanoke because governments and private 
institutions have established powerful barriers to keep minorities and the poor out of the suburbs.  
Further study is needed on the degree to which suburban governments are practicing 
exclusionary zoning, and whether non-governmental barriers, such as steering by realtors, 
clandestine protective covenants and gentlemen’s agreements by developers, and redlining by 
lending institutions are being practiced to keep minorities out of certain suburban neighborhoods.  
Such a study may lead to the prosecution of agencies and individuals who continue to violate fair 
housing laws.  
  
 
 
 
 
 
 
 
 
 
 
 
 154
APPENDICIES 
 
 
Appendix 1:  Census Tract Map of the Roanoke Metropolis, 2000 
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Appendix 2: Summary of 1980 Census Data for the Roanoke MSA 
 
 
 
 City of  Roanoke Botetourt 
 
 City of   
Categories Roanoke County County Salem MSA 
      
Population      
  Total 100,200 72,945 23,270 23,958 220,393
  By Age      
    <5 6,365 3,988 1,433 1,224 13,010
    5 – 9 6,643 5,556 1,801 1,409 15,409
    10 – 14 6,844 6,305 1,980 1,687 16,816
    15 – 19 7,670 6,473 2,047 2,250 18,440
    20 – 24 8,910 5,451 1,626 2,353 18,340
    25 – 29 9,221 5,667 1,697 1,948 18,533
    30 – 34 7,625 6,640 2,061 1,781 18,107
    35 – 39 5,254 5,746 1,732 1,432 14,164
    40 – 44 4,223 4,728 1,416 1,314 11,681
    45 – 49 4,639 4,346 1,347 1,336 11,668
    50 – 54 5,698 4,268 1,381 1,413 12,760
    55 – 59 6,089 3,835 1,253 1,510 12,687
    60 – 64 5,361 2,914 1,057 1,187 10,519
    65 – 69 4,819 2,344 816 1,054 9,033
    70 – 74 4,165 1,806 720 788 7,479
    75 – 79 3,158 1,346 459 558 5,521
    80 – 84 2,093 827 271 396 3,587
    85 & over 1,443 705 173 318 2,639
  Median Age 32.6 32.3 32.5 32.9 N/A
     
  Race      
    White 77,494 70,877 22,093 22,770 193,234
    Black 22,040 1,685 1,124 1,063 25,912
    Indian/Eskimo/Aleut 73 36 13 24 146
    Asian/Pacific Islander 312 250 21 74 657
  Spanish Origin 681 354 128 99 1,262
  Households 40,023 25,237 7,972 8,646 81,878
  Avg Population/Household 2.46 2.80 2.89 2.54 N/A
      
Income      
  Per Capita Personal Income $8,846 $9,518 $7,848 $9,050 $8,985
  Number of Families 27,277 20,629 6,731 6,457 61,094
  Family Median Income $16,581 $22,570 $19,478 $18,897 $19,137
  Family Mean Income $19,657 $25,486 $21,360 $23,176 $22,185
  Number of Households 40,016 25,286 8,036 8,643 81,981
  Household Median Income $13,271 $20,458 $17,142 $16,072 $16,119
  Household Mean Income $16,840 $23,080 $19,481 $20,329 $19,391
  Families Below Poverty # 3,394 867 448 389 5,098
  Percent of Families Below Poverty 12.4% 4.2% 6.7% 6.0% 8.3%
  Unrelated Individuals Below Poverty # 4,491 1,178 416 508 6,893
  Percent of Unrel Individ Below Poverty 27.6% 20.8% 28.2% 19.1% N/A
  Persons Below Poverty # 16,140 4,121 1,765 1,678 23,704
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  Percent of Persons Below Poverty 16.3% 5.8% 7.7% 7.7% 10.8%
      
Housing      
  Median Housing Value $32,900 $49,600 $43,100 $40,700 N/A
  Median Contract Rent $150 $217 $125 $184 N/A
  Total Housing Units 42,690 26,800 8,710 9,017 87,217
  Number Single Family Units 28,044 21,149 7,163 6,178 62,534
  Number Multi-Family Units 14,412 4,985 541 2,468 22,406
  Number Mobile Homes 230 616 763 367 1,979
  Housing Units by Year Built      
    1979 - March 1980 462 1,308 305 222 2,297
    1975 – 1978 1,469 3,993 1,146 542 7,150
    1970 – 1974 4,632 5,979 1,530 1,654 13,795
    1960 – 1969 7,796 7,686 1,485 2,375 19,342
    1950 – 1959 9,143 3,062 1,082 1,693 14,980
    1940 – 1949 6,564 1,587 754 962 9,867
    1939 or earlier 12,620 2,595 2,165 1,545 18,945
  Median Age of Housing Units 28.0 13.0 18.0 19.0 N/A
  Owner-Occupied Housing Units 23,776 19,524 6,605 5,696 55,601
  Percent Owner-Occupied 55.7% 72.9% 75.8% 63.2% 63.8%
Labor      
  Civilian Labor Force 53,625 42,241 12,908 13,305 122,079
  Employed 51,069 40,958 12,460 12,799 117,286
  Unemployed 2,556 1,283 448 506 4,793
  Percent Unemployed 4.8% 3.0% 3.5% 3.8% 3.9%
Building Permits      
  Number of Residential Permits 506 434 209 87 1,236
  Value of Residential Permits $10,388,100 $15,175,900 $4,766,100 $4,099,900 $34,430,000
  Number of Nonresidential Permits 103 115 66 37 321
  Value of Nonresidential Permits $6,728,600 $6,127,400 $3,503,400 $1,005,000 $17,364,400
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Appendix 3: Summary of 1990 Census Data for the Roanoke MSA 
 
 
 
 City of  Roanoke  Botetourt 
 
 City of   
Categories Roanoke County County Salem MSA 
      
Population      
  Total 96,509 79,332 24,992 23,756 224,589
  By Age      
    <5 6,798 4,321 1,423 1,217 13,010
    5 – 9 6,023 5,032 1,653 1,353 15,409
    10 – 14 5,170 5,017 1,625 1,346 16,816
    15 – 19 5,649 5,795 1,819 3,133 18,440
    20 – 24 6,902 4,760 1,359 1,879 18,340
    25 – 29 8,794 5,316 1,693 1,492 18,533
    30 – 34 8,511 6,261 2,121 2,071 18,107
    35 – 39 7,792 6,752 2,107 1,996 14,164
    40 – 44 6,325 6,997 2,411 1,656 11,681
    45 – 49 4,922 5,870 1,680 1,417 11,668
    50 – 54 3,992 4,522 1,411 1,080 12,760
    55 – 59 4,074 3,918 1,429 1,354 12,687
    60 – 64 4,974 4,071 1,188 1,513 10,519
    65 – 69 5,180 3,684 1,029 1,388 9,033
    70 – 74 3,958 2,511 891 904 7,479
    75 – 79 2,948 2,118 520 759 5,521
    80 – 84 2,222 1,296 403 440 3,587
    85 & over 2,163 1,091 230 404 2,639
      
  Race      
    White 71,982 76,446 23,818 22,389 194,635
    Black 23,286 2,114 1,035 1,034 27,469
    Indian/Eskimo/Aleut 167 58 22 33 280
    Asian/Pacific Islander 782 653 97 270 1,802
    Other 180 61 20 30 291
    Hispanic Origin 665 440 143 111 1,359
  Households 40,023 25,237 7,972 8,646 81,878
  Avg. Population/Household 2.30 2.54 2.67 2.37 N/A
      
Income      
  Per Capita Personal Income $12,513 $16,627 $13,810 $14,467 $14,318
  Number of Families 27,277 23,025 7,319 6,402 62,450
  Family Median Income $28,203 $42,223 $37,116 $35,619 $34,942
  Number of Households 41,030 30,264 9,110 9,179 89,617
  Household Median Income $22,591 $36,886 $33,079 $29,047 $28,944
  Families Below Poverty # 3,281 634 349 195 4,459
  Percent of Families Below Poverty 12.0% 2.8% 4.8% 3.0% 7.1%
  Unrelated Individuals Below Poverty # 4,750 1,339 470 561 7,120
  Percent of Unrel Individ Below Poverty 24.2% 15.4% 22.0% 16.7% N/A
  Persons Below Poverty # 15,238 3,164 1,511 1,116 21,029
  Percent of Persons Below Poverty 15.8% 4.0% 6.0% 4.7% 9.4%
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Housing      
  Median Housing Value $53,700 $80,100 $72,900 $69,100 $67,400
  Median Contract Rent $336 $420 $329 $404 $364
  Total Housing Units 44,384 31,689 9,785 23,756 109,614
  Housing Units by Year Built      
    1989 - March 1990 545 633 350 97 1,625
    1985 – 1988 1,704 3,242 940 819 6,705
    1980 – 1984 1,869 3,225 858 585 6,537
    1970 – 1979 6,329 10,237 2,792 2,014 21,372
    1960 – 1969 8,121 7,128 1,376 2,201 18,826
    1950 – 1959 9,841 4,101 1,149 1,589 16,680
    1940 – 1949 6,174 1,395 522 1,019 9,110
    1939 or earlier 9,801 1,728 1,798 1,285 14,612
  Median Year Structure Built 1956 1972 1970 1964 1964
  Owner-Occupied Housing Units 21,118 20,416 5,454 5,348 52,336
  Percent Owner-Occupied 47.6% 64.4% 55.7% 22.5% 47.7%
  Renter-Occupied Housing Units 17,725 6,731 1,121 2,945 28,522
  Percent Renter-Occupied 39.9% 21.2% 11.5% 12.4% 26.0%
Labor      
  Civilian Labor Force 48,031 43,527 13,354 12,357 117,269
  Employed 45,400 42,577 12,895 12,061 112,933
  Unemployed 2,631 950 459 296 4,336
  Percent Unemployed 5.5% 2.2% 3.4% 2.4% 3.7%
Building Permits      
  Number of Residential Permits 193 384 N/A 73 650
  Value of Residential Permits $6,744,100 $21,017,800 N/A $5,082,700 $32,844,600
  Number of Nonresidential Permits 87 130 N/A 55 272
  Value of Nonresidential Permits $55,487,600 $12,419,300 N/A $3,934,200 $71,841,100
Education      
  Number of High School Graduates 19,103 14,764 5,879 5,228 44,974
  Number of Associates Degrees 3,640 4,521 1,181 968 10,310
  Number of Bachelors Degrees 6,842 8,514 1,656 1,806 18,818
  Number of Graduate Degrees 3,464 3,781 676 1,081 9,002
  Percent high school grad or higher 68.0% 79.4% 72.9% 76.1% 73.4%
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Appendix 4: Summary of 2000 Census Data for the Roanoke MSA 
 
 
 
 City of  Roanoke Botetourt 
 
 City of   
Categories Roanoke County County Salem MSA 
      
Population      
  Total 94,911 85,778 30,496 24,747 235,932
  By Age      
    <5 6,190 4,506 1,738 1,205 13,639
    5 – 9 6,249 5,688 1,742 1,447 15,126
    10 – 14 6,020 5,850 2,358 1,546 15,774
    15 – 19 5,110 5,432 1,956 2,079 14,577
    20 – 24 5,749 3,531 1,081 1,813 12,174
    25 – 29 7,112 4,695 1,348 1,403 14,558
    30 – 34 6,794 5,081 1,978 1,439 15,292
    35 – 39 7,354 6,965 2,627 1,785 18,731
    40 – 44 7,614 7,075 2,836 1,966 19,491
    45 – 49 6,896 7,382 2,760 1,741 18,779
    50 – 54 6,139 6,880 2,532 1,679 17,230
    55 – 59 4,619 4,953 1,894 1,279 12,745
    60 – 64 3,501 4,166 1,611 1,178 10,456
    65 – 69 3,841 3,922 1,471 1,209 10,443
    70 – 74 3,614 3,286 1,093 981 8,974
    75 – 79 3,692 2,957 703 948 8,300
    80 – 84 2,351 1,736 452 633 5,172
    85 & over 2,066 1,673 316 416 4,471
      
  Race      
    White 65,551 80,732 28,916 22,729 197,928
    Black 25,387 2,701 1,118 1,415 30,621
    Indian/Eskimo/Aleut 263 131 46 36 476
    Asian/Pacific Islander 1,063 1,013 120 162 2,358
    Other 761 353 90 122 1,326
    Two or more races 1,886 848 206 183 3,123
    Hispanic Origin 665 440 143 111 1,359
      
Income      
  Per Capita Personal Income $18,468 $24,637 $22,218 $20,091 $21,366
  Number of Families 24,415 24,861 9,172 6,553 65,001
  Family Median Income $37,826 $56,450 $55,125 $47,174 $48,206
  Number of Households 42,026 34,734 11,662 9,933 98,355
  Household Median Income $30,719 $47,689 $48,731 $38,997 $39,288
  Families Below Poverty # 3,155 677 328 279 4,439
  Percent of Families Below 
Poverty 12.9% 2.7% 3.6% 4.3% 6.8%
  Persons Below Poverty # 14,793 3,732 1,559 1,545 21,629
  Percent of Persons Below 
Poverty 15.6% 4.4% 5.1% 6.2% 9.2%
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Housing      
  Median Housing Value $80,300 $118,100 $130,500 $104,200 $102,300
  Median Contract Rent $448 $575 $475 $550 $497
  Total Housing Units 45,257 36,121 12,571 10,403 104,352
  Housing Units by Year Built      
    1999 - March 2000 362 560 305 115 1,342
    1995 – 1998 1,200 2,273 1,237 571 5,281
    1990 – 1994 1,255 2,759 1,590 432 6,036
    1980 – 1989 3,201 6,843 2,136 1,382 13,562
    1970 – 1979 6,250 9,820 2,595 1,825 20,490
    1960 – 1969 7,515 6,681 1,462 2,304 17,962
    1940 – 1959 15,975 5,316 1,488 2,578 25,357
    1939 or earlier 9,499 1,869 1,758 1,196 14,322
  Owner-Occupied Housing Units 21,765 24,117 8,010 6,063 59,955
  Percent Owner-Occupied 48.1% 66.8% 63.7% 58.3% 57.5%
  Renter-Occupied Housing Units 18,336 7,762 1,297 3,219 30,614
  Percent Renter-Occupied 40.5% 21.5% 10.3% 30.9% 29.3%
Labor      
  Civilian Labor Force 47,178 44,997 16,163 12,871 121,209
  Employed 44,455 44,041 15,719 12,377 116,592
  Unemployed 2,723 956 444 494 4,617
  Percent Unemployed 5.8% 2.1% 2.7% 3.8% 3.8%
Building Permits - Not Available      
Education      
  Number of High School 
Graduates 19,917 16,907 7,333 5,357 49,514
  Number of Associates Degrees 4,071 4,995 1,586 1,110 11,762
  Number of Bachelors Degrees 7,959 11,452 2,887 2,185 24,483
  Number of Graduate Degrees 4,330 5,699 1,355 1,115 12,499
  Percent high school grad or 
higher 76.0% 85.8% 81.4% 82.0% 80.9%
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Appendix 5:  Summary of 1980, 1990, and 2000 Socio-Economic Data for the Metropolis 
 
 
     
SES Indicator 1980 1990 2000 
1980-
2000  
      
Total Population       
Botetourt County 23,270 24,992 30,496 31.05%  
City of Roanoke 100,200 96,509 94,911 -5.28%  
Roanoke County 72,945 79,332 85,778 17.59%  
City of Salem 23,958 23,756 24,747 3.29%  
Metropolis 220,393 224,589 235,932 7.05%  
      
Total African-American Population      
Botetourt County 1,124 1,035 1,118 -0.53%  
City of Roanoke 22,040 23,286 25,387 15.19%  
Roanoke County 1,685 2,114 2,701 60.30%  
City of Salem 1,063 1,034 1,415 33.11%  
Metropolis 25,912 27,469 30,631 18.21%  
      
Percent Families Below Poverty    
Botetourt County 6.70% 4.80% 3.60% -46.27  
City of Roanoke 12.40% 12.00% 12.90% 4.03  
Roanoke County 4.20% 2.80% 2.70% -35.71  
City of Salem  6.00% 3.00% 4.30% -28.33  
Metropolis 8.30% 7.10% 6.80% -18.07  
    
Median Family Income      
Botetourt County $19,478 $37,116 $55,125 183.01%  
City of Roanoke $16,581 $28,203 $37,826 128.13%  
Roanoke County $22,570 $42,223 $56,450 150.11%  
City of Salem  $18,897 $35,619 $47,174 149.64%  
Metropolis $19,137 $34,942 $48,206 151.90%  
    
Per Capita Income      
  Botetourt County $7,848 $13,810 $22,218 183.10%  
   City of Roanoke $8,846 $12,513 $18,468 108.77%  
   Roanoke County $9,518 $16,627 $24,637 158.85%  
  City of Salem  $9,050 $14,467 $20,091 122.00%  
 Metropolis $8,985 $14,318 $21,366 137.80%  
    
Total Housing Units      
   Botetourt County 8,710 9,785 12,571 44.33  
City of Roanoke 42,690 44,384 45,257 6.01  
Roanoke County 26,800 31,689 36,121 34.78  
City of Salem  9,017 23,756 10,403 15.37  
Metropolis 87,217 109,614 104,352 19.65  
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Age of Housing Units (1970 to Present)       
Botetourt County 2,981 4,940 7,863 163.77  
City of Roanoke 6,365 10,447 12,268 92.74  
Roanoke County 11,280 17,337 22,255 97.30  
City of Salem  2,418 3,515 4,325 78.87  
Metropolis 23,044 36,239 46,711 102.70  
    
Homeownership Rate    
 Botetourt County 75.80% X 87.80% x  
 City of Roanoke 55.70% X 56.30% x  
 Roanoke County 72.90% X 77.20% x  
 City of Salem 63.80%  X 67.60% x  
 Metropolis 63.80% X 68.60% x  
    
Median House Value     
 Botetourt County $43,100 $72,900 $130,500 202.78  
 City of Roanoke $32,900 $53,700 $80,300 144.07  
 Roanoke County $49,600 $80,100 $118,100 138.10  
 City of Salem  $40,700 $69,100 $104,200 156.02  
 Metropolis N/A $67,400 $102,300    
    
Number of Family Households    
 Botetourt County 6,731 7,298 9,117 35.45  
 City of Roanoke 27,277 25,603 24,255 -11.08  
 Roanoke County 20,629 22,935 24,690 19.69  
 City of Salem  6,457 6,361 6,544 1.35  
 Metropolis 61,094 62,197 64,606 5.75  
      
Number of Married-Couple Families      
Botetourt County 6,731 6,390 7,935 17.89  
City of Roanoke 27,277 17,802 15,574 -42.90  
Roanoke County 20,629 19,714 20,762 0.64  
City of Salem  6,457 5,160 5,070 -21.48  
Metropolis 61,094 49,066 49,341 -19.24  
    
Persons >25 Yrs W/High School Degree    
Botetourt County X 5,879 7,333 24.70%  
City of Roanoke X 19,103 19,917 4.30%  
Roanoke County X 14,764 16,907 14.50%  
City of Salem  X 5,228 5,357 2.50%  
Metropolis X 44,974 49,514 10.09%  
    
Persons >25 Years W/College Degree    
Botetourt County X 1,656 2,887 74.30%  
City of Roanoke X 6,848 7,959 16.30%  
Roanoke County X 8,514 11,452 34.50%  
City of Salem  X 1,806 2,185 21.00%  
Metropolis X 18,824 24,483 30.06%  
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